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Columbian Exhibition Notes—XV. 


Editorial Correspondence. 


A TOOL MAKER’S LATHE. 

Nearly sixty machines are included in the 
exhibit of the Pratt & Whitney Co., many of 
these being of new designs brought out 
within the past year or two. No machine 
in the exhibit is without interest for those 
who admire well designed and well executed 
work, but the 
particular = ma- 
chine that will 
interest working 
machinists and 
tool makers 
most, perhaps, 
is their ‘‘ tool 
maker's lathe” 
—a lathe which 
is ‘‘as fine as 
silk,” and equip- 
ped with every 
feature salcu- 
lated to delight 
the heart of the 
tool maker. The 
lathe is of 10 
swing, .and is 
provided with 
a full set of hard- 
ened and ground 
draw-back col- 
lets fitted to the 
spindle in the 
game manner as 
ina watch maker’s lathe, the hole through 
the spindle being 4%’ diameter. The cone 
has five steps for 14" belt; the lathe is back- 
geared, and has a weighted carriage with 
raise and fall rest. It will cut from 8 to 192 
threads per inch, or from 4 to 96 per centi- 
meter, and has accompanying it a set of 18 
center reamers; threading tool hold- 
er, with full set of tools for cutting 
standard threads, and for other pur- 
poses; knurling tool holder, with 
three knurls ; square threading tool 
holder, with cutters; Woodbridge 
lathe tool, with cutters ; cutting-off 
with set of blades; 4’' and 6 
three-jawed combination” chucks, 
each with two sets of jaws; a +,’ 
Almond drill chuck, besides other 
small tools, so that upon arrival in 
a tool room it is, as soon as belted, 
ready to do good work, and exercise 
a beneficent influence, this influence 
being still further heightened by 
the fact that provision is also made 
for keeping the change gears for 
catching chips and oil below the 
bed, and there are two large drawers 
below, and a smaller one above, 
where are also shelves for holding 
t wrenches, etc. The lathe is 
shown at Fig. 75. 

\ special feature of this lathe is in the 
f that unlike other P. & W. screw-cut- 

r lathes it has a feed rod, and this rod is 
driven from below by what may be called a 
intershaft put in for that purpose. By 

3 arrangement the interference of gears 

ih feed belt and vuce versa is avoided and 
is the smallest possible overhang, 
th gears and feed cones being as close 
the lathe as it is practicable to place 
m, 


Fig. 75.—A 
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HEAVY MILLING MACHINE. 

One of the most notable milling machines 
shown is illustrated by Fig. 76, a similar 
machine being also shown here that has only 
one head instead of two. This machine is 
capable of doing such heavy work as the 
milling of I-section side rods of locomotives, 
and does it by feeding the opposite direc- 
tion to what is usually considered proper for 
a milling machine, it being found that the 
cutters stand better and do more work when 
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fed in this direction, though, of course, all 
lost motion must be thoroughly taken care 
of. The feed is by a large worm, which en- 
gages with teeth formed on the under side of 
the platen, the worm being divided into two 
parts, so that all lost motion can be taken 
up. The saddles carrying the spindles are 
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independently adjustable vertically or later- 
ally, and.when in position can be securely 
clamped. The driving belt is 44’ wide, and 
the ratio of gearing 194 to 1. 

The spindles, which are of steel, have 
hardened and ground thrust collars, and the 
front bearings are 11” long by 54’ diameter. 
The greatest distance between the spindles 
is 54, and the greatest height from top of 
platen to center of spindles 25’. The ma- 
chine is designed to use cutters 4}’’ to 18 


diameter, and with a platen 6 feet long 
weighs 23,000 pounds. 


ROLL GROOVING MACHINE. 


As is the case with most changes which 
take place in any line of machinery, the 
change from the burr stone to the spiral- 
grooved, chilled roller for grinding flour has 
resulted in the development of a number of 
new machine tools, one of which is shown in 
the P. & W. exhibit and is represented by 
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Fig. Ge. 
in chilled rolls, and in its general design 
somewhat resembles a planer. Instead of 
the usual cross-rail, however, there are two 
heads or saddles, one upon each upright, 
both of these holding a tool, so that the cut- 
ting is done in half the time required for 


It is for cutting the spiral grooves 
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the single head machines. 

Mounted upon the platen of the machine 
are the special bearings for supporting the 
roll in the manner shown, and at the rear is 
an indexing spindle which imparts the 
necessary rotative motion to it. This it 
does by means of a worm gear, which is 
moved by a worm that is upon the cross- 
shaft seen at the rear of the machine and 
above the platen. This shaft is splined and 
can slide through the pinion and ratchet 


wheel by which it is turned, and it is thus 
moved end wise by the action of the adjusta- 
ble guide-bar seen above, which can be set 
atany desired angle to give the required lateral 
motion to a cross-slide in which the worm- 
shaft is mounted. By this means as the 
slide moves back with the platen it is also 
moved laterally by this guide-bar carrying 
with it the worm, which is of extra length 
and for this purpose acts simply as a moving 
rack to turn the worm-wheel and give the 
required _rota- 
tion to the roll 
to produce the 
spiral. 

As the platen 
runs back for a 
new stroke an 
arm carrying a 
roller runs upon 
the incline seen 








attached to the 
a = bed, and this 
Me oer | arm is attached 


to the quadrant, 
which in turn 
gives motion to 
2 pinion and the 
indexing pawl, 
the operation of 
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the machine be- 
ing automatic 


after the roll is 
in place and 
tools adjusted. 

Planer men 
who consider a 
return speed of platen in the ratio of 3 or 
4 to 1 remarkable may be shocked to learn 
that this machine returns its platen at about 
thirteen times the cutting speed, but as the 
cutting speed on these chilled rolls is only 
3 feet per minute the absolute rate of return 
is notso very reckless after all. The tools 
are automatically lifted or rather 
swung out to clear the rolls on the 
return stroke, and the action of the 
machine is exceedingly steady and 
smooth, 


VALVE MILLING MACHINE, 


Another machine which is some- 
what out of the usual line of ma- 
chine tools is shown at Fig. 78. 
Its central idea was not 
derived from the Ferris wheel, as is 
proven by the fact that it preceded 
the great wheel; besides this is 
devoted strictly to business—not to 
pleasure. It is for milling the hex- 
agons on valves, these being held 
on arbors which are set radially in 
a revolving turret, which turret by 
its revolution passes them between 
the ends of stem cutters that are 
placed in the six spindles seen. The 
turret revolves by power and the 
arbors are automatically indexed as 
itrevolves. There are six of the arbors and 
the machine therefore finishes six valves at 
every revolution of the turret, the operation 
being continuous and at the rate of about 
120 hexagons per hour. 


(page 2). 


MEASURING MACHINE, 


n this exhibit is to be seen a third type 
of measuring machine, which in principle 
differs somewhat from either of those al- 
ready illustrated and described in this cor- 
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respondence. Two machines are shown, 
and the construction will be understood 


from Figs. 79 and 80, which are respectively 
front and rear views of the 36’ machine. 
In this machine a bed with sufficient depth 
to give rigidity rests upon three neutral 
points, so that its weight is always dis- 
tributed in the same manner and so as to 
eliminate the effects of flexure. Upon this 
bed are mounted two heads, the one at the 
left (Fig. 79) being 
fixed while the 
other is movable. 
Attached to this 
movable head is the 
microscope seen, 
which has a micro- 
meter  eye-piece, 
and at the back of 
the bed, placed up- 
on a supporting 
ledge cast solid up- 
on it, is a rectan- 
gular steel bar ex- 
tending the full 
length of the bed, 
and having in its 
upper face small 
steel plugs inserted. 
These plugs are at 
intervals of one 
inch; their upper 
faces project slight- 
ly above the bar 
and are lapped to a 
very fine surface. 
Upon each of these 
lapped surfaces a 
very fine line is 
drawn by a dia- 
mond, these lines being one inch apart and 
forming the basis of the measurements. 
This standard bar when not in use is pro- 
tected by a hinged metallic cover to prevent 
its being accidentally injured and to keep it 
clean. 

The movable head is secured to the bed 
by a cam movement, and has a spindle cor- 
responding to the foot-stock spindle of a 
lathe, which is moved by a micrometer 
screw at the back, the screw having fifty 
threads per inch and the graduated disk 
400 divisions, 
which thus have 
a value of sgdoo 
inch The zero 
line can be moved 
by a screw to 
make the gradu- 
ations read zero 
when the proper 
contact is secured. 
The spindle in the 
fixed head can 
move a small dis- 
tance endwise, 
and can be easily 
pushed back 
against the resist- 
ance of a_ light 
helical spring, the 
backward move- 
ment of this spin- 
dle carrying with 
it one of the 
smaller auxiliary 
contact points 
seen under this 
spindle. In all 
measurements the 
reading is taken 
when the pressure 
upon the measur- 
ing contact points 
is just sufficient 
to lessen the press- 
ure between the 
auxiliary contact 
points enough to 
allow the ‘* sensi- 
tive piece” to 
drop from a horizontal to a vertical posi- 
tion, this sensitive piece being simply a 
small plug gauge lapped round, smooth, 
and of uniform diameter. This small plug 


when placed between the auxiliary jaws 
always in the same position is found to 
drop from a horizontal to a vertical posi 
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tion with a uniformity well within the 
value or limit of variation given by the 
In fact, its behavior during a 
I made with it 


graduations. 
number of tests which 


showed that it could be depended upon 
within the smallest amount possible to be 
read by estimation, and the operation of 
placing it between the jaws and bringing 
up the micrometer screw to the proper point 
is a very quick and convenient one. 





Fig. 78. 


VALVE M1Luina MACHINE. 


The lines on the surfaces of the plugs set 
into the steel bar at the back of the machine 
are drawn by a graduating attachment to 
the famous Rogers-Bond comparator, these 
as said above constituting the real basis of 
measurement which can thus always be 
taken for the nearest half inch, the microm- 
eter screw, which is made as nearly perfect 
as possible, being depended upon for meas- 
urements within the half inch. 

The small screw at the rear of the mova- 
ble head-stock is for moving the latter slow- 
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the measuring jaws come together with just 
sufficient force to cause the small plug or 
sensitive piece to drop, and the zero line is 
set to indicate zero, the movable head can 
then be slid back and the microscope 
brought over any other line on the standard 
bar. A piece then introduced between the 
jaws, and the latter closed upon it until the 
sensitive piece drops as before when the 
micrometer graduations read zero, will have 
a length exactly equal to the distance the 
head has been moved and for any variation 
from this either way, within a half inch, 
the micrometer graduations indicate. 

Measurement can also be referred to a 
standard end measure piece, such as is 
shown in the machine in our engraving, if 
desired, in which case this takes the place of 
the graduations on the standard bar, but 
these end measure pieces are subject to 
some alteration of length by wear which the 
graduated bar is not. 

Along with this machine are shown sets 
of standard end measure test pieces; plug 
and ring gauges; sets of the gauges adopt- 
ed by the Master Mechanics’ and Master Car 
Builders’ Associations, in all of which Mr. 
Bond, who is in charge, naturally takes spe- 
cial pride, and which are a credit to any 
one who has had anything to do with their 
production. 

Numerous show cases contain specimens 
of the small tools made by the P. & W. Co., 
these being as the country auction-bills say 
“too numerous too mention”; but the ex- 
hibit will be found a hard one to get away 
from by any machinist who has much inter- 
est in his business. 

W. F. 

The exhibit of the W. F. & John Barnes 
Co., of Rockford, Ill., includes a full line of 
their well known tools—drill-presses and 
lathes mainly, the former ranging in size 
from the smallest friction driven machine to 
heavy back-geared and automatic feed ma- 
chines. A number of drill presses are 
shown in which the usual bevel gears are re- 
placed by friction disks arranged as shown 
in Fig. 81, where the variation in speed is 
obtained by raising or lowering the small 
leather covered disk on the spindle, the ver- 
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Figs. 79 and 80. 


MEASURING MACHINE. 


ly to center the microscope over a gradua- 
tion in the bar before clamping the head. 

In operation supposing the movable head 
to be run up close to the fixed one, and the 
cross-hairs of the microscope brought over 
the first graduation on the standard bar; if 
then the micrometer screw be turned until 





ticalrod at the right of the spindle in con- 
nection with the clamp screw serving to 
hold the disk in any desired position. The 
amount of pressure between the disks is 
readily adjustable so that it need never be 
more than actually required for the work. 
The success attained with this drill press 
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has probably been the main incentive to : 
designing of a new engine lathe which js 
shown here and which is in some res 
departure from stand 


quite a radical 


=: 
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FRICTION DRIVEN DRILL PREss. 


practice, especially in the method of driy- 
ing. 

The usual cone pulley and back gears are 
discarded, and instead of these there is back 
of the head stock 
a shaft placed on 
a level with and 
at right angles to 
the lathe spinule. 
This ehaft is 
driven at one 
speed by a verti- 
cal belt, which 
may come from 
overhead or from 
below. At the 
end of the shaft 
next the spindle 
there is a friction 
disk, the face of 
this disk being 
parallel to the 
spindle as the disk 
in the drill press 
is paralle) to its 
spindle. On the 
lathe spindle there 
are two friction 
wheels about 
equal in diameter 
to the swing  f 
the lathe, one of 
these being near 
the rear bearing 
and fixed in its 
position, as it is 
used for the bac 
ing motion on! 
which is thus 
always at tl 


same maximu 
speed regard 
of the cutti! 


speed. The other wheel drives the lat! 
forward and is movable to give variatio: 
in speed, this being, however, always ‘ 
the opposite side of the center of the dis 
from the wheel that does the backing, s 
that it drives in the opposite direction. 

shifting rod conveniently placed serves t 
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slightly swing the bracket in which the 
driving shaft is placed, and thus bring the 
friction disk in contact with either wheel, or 
leave both free. 

A machinist is likely to experience some 
thing of a shock when he sees this lathe— 
it looks so revolutionary—but it has obvious 
advantages, among which are the facts that 
the speed is more readily changed and may 
be anything between extremes instead of 
changing by steps, and it is quiet and very 
smooth working. The first impression is, 
however, that it will not drive strong 
enough, and that the side thrust imposed 
upon the spindle would produce objectiona- 
ble lateral wear of the bearings. Upon 
mentioning these points to the man in 
charge, however, you are assured that the 
lathe has been thoroughly tested in the 
shops of its builders and found to have 
ample driving power and to produce no ap- 
preciable lateral wear, while its convenience 
and the fact that any speed desired can be 
obtained with it, enables a workman to do 
more work upon it than is possible with a 
similar lathe driven in the usual manner. 
The lathe shown is 16” swing and the feed 
is arranged in much the same manner ia the 
apron, the movement of a knurled knob in 
a horizontal slot in the carriage apron mov- 
ing a friction wheel across the face of a disk, 
and thus giving any desired rate of feed 
with a reversal of the motion, as the center 


of the disk is passed. F. J. M. 
——_- eo —__—__ 
New Pattern Makers’ Lathe. 


The engraving on this page is of a pat- 
tern makers’ lathe, made by the Frank H. 
Clement Co., 380 Lyell avenue, Rochester, 
No. 

The carriage has a long bearing on the 
bed which is fitted by scraping. The cross- 
feed screw has a square thread and there is 
a vib on the tool slide to take up wear. 
There is also a take-up gib at the back of 
the carriage on the bed. The apron gear- 
ing is cut and the pinions are steel. The 
tool post or poppet head is of steel with 
hardened set-screw and receives tools %’ 
thick, The head and foot-stock spindles, 
screws, and all centers are of steel; the foot- 
stock screw has square threads, and the 
hand-wheel is turned and polished. The 
main bearing caps are planed into ledges on 
the head-stock and lined with fine babbitt, 
which is carefully scraped and the journals 
nicely fitted, so as not to heat when started. 
All surfaces resting on the bed are planed 
true and carefully fitted down. The head- 
stock cone is of iron, specially strengthened 
inside but quite light; and it can be re- 
versed, when ordered, to bring the large 
lift next the head center. The counter- 
shaft has kiln-dried cherry cone, glued up 
in layers with grain crossed, and finished in 
shellac, and it is fastened at both ends to 
the shaft. 

The main arbor extends at both ends with 
reversed threads as usual, and there is a de- 
tachable yoke to take the end thrust, pro 
vided with a bronze step and a hardened 
center pin. A large face-plate for the 
overhanging end of the arbor, and a heavy 
floor rest stand are furnished. A compound 
rest will furnished when ordered, in 
place of the rigid cross slide, as shown in 
the engraving. 

hese tools are made 16, 20’, and 24 
swing, and the beds can be 8 feet, 10 feet, 
or 12 feet long. 
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Jet Propulsion. 


he suecess which has attended the steam 


life-boat, ‘‘Duke of Northumberland ”’ (il- 


} 
i 


strated in The Hngineer, of September 5, 
1S90) seems to have stimulated not a few 
uventors, and we have recently received 
veral lettters asking for information con- 
rning jet propulsion, or claiming that the 
vriters have solved all difficulties, and pro- 
iced something much more efficient as a 
‘ropeller than either the the 
.ddle wheel. It is worth while, we think, 
» explain why 


screw or 


our correspondents are 
vrong, and so, perhaps—although we are 
loubtful on this point—save them from 
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wasting money and time in pursuit of a 
chimera. The principles involved are very 
simple, yet they appear to be constantly 
missed in the most ingenious fashion by in- 
ventors, and it is to be feared that certain 
utterances of the late Mr. Froude taken 
without their context have proved mislead- 
ing and beguiling to not a few inventors. 
The whole subject was dealt with in a 
masterly article written by Rankine, which 
will be found in The / ngineer for November 
2, 1866. As that article may be out of the 
reach of many of our readers, it is advisable 
once more to explain the principles affecting 
marine propulsion, and we shall handle the 
question froma point of view slightly differ- 
ent from that taken by Rankine, who 
dealt mainly with positive, instead of com 
parative figures. 

To begin, it is necessary to explain that 
the propulsion of ships by steam has nothing 
in common, as some people suppose, with 
the action of a locomotive engine. The 
driving wheels of the latter find fixed points 
of resistance in endless succession on the 
rails. The screw and the _ paddle find 
nothing of the kind. The reaction in their 
case is supplied by the weight—or, to 
speak with strict accuracy, the inertia of 
the mass—of the water. In all and every 
case water must be driven astern in order 
that the ship may move ahead. This state- 
ment admits of being proved with as much 
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putting a body in motion in the way that 
water is put in motion by the propeller 
varies, not as the velocity, but as the square 
of the velocity, which is to be measured in 
feet per second. Thus, if to impart a speed 
of 5 feet per second to successive portions 
of matter, so that one portion was moved 
every second, required 10 horse- power ; then 
to double the velocity would require four 
times the power, or 40 horse power; to 
treble the velocity would require nine times 
the power, or 90 horse-power, and so on, 
because to double the velocity requires 
double the force, and the doubled force has 
to move at twice the speed. Thus, other 
things being equal, to double the thrust of 
a propeller, we must double the pressure on 
the engine piston, and double the number 
of revolutions. In practice, of course, other 
things are not equal, and the rule does not 
hold good, but the statement as it stands 
will serve to make the principle involved 
intelligible. Tt is very easy to see, there- 
fore, that the less the speed at which water 
is driven astern, the less in a very rapidly 
augmenting ratio will be the power wasted. 
So far, then, two facts are clear. First, 
every propeller, whatever may be its nature, 
must that 
propeller will be most efficient which sends 
the water astern at the least velocity. 

But it is sufficiently obvious that if the 
quantity of water moved is 


move water astern; secondly, 


small, its 
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expended in moving water astern will be 
found to increase more rapidly with the 
speed than have stated. The whole 
theory of propulsion may be summed up in 
Rankine’s words, ‘‘That propeller is the 
best, other things being equal, which drives 
astern the largest body of at the 
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water 
lowest velocity.” 

Now, it is practically impossible to devise 
any system of hydraulic or jet propulsion 
which can compare favorably, under these 
conditions, with the screw or the paddle- 
wheel. Instead of a screw or a_ paddle, 
hydraulic propulsion demands either a 
pump of some kind, or a turbine. It would 
be impossible to fit within a ship a turbine 
or a pump sufticiently large to deal, at a 
very slow speed, with the enormous masses 
of water handled by the screw or the paddle- 
wheel, consequently the pump or the tur 
bine—which is really a centrifugal pump 
must impart a relatively high velocity to 
the water In the caseof H. M.S. ‘* Water- 
witch,” for example, it is said that the veloc- 
ity of the water escaping at the jets was 
thirty knots an hour, while the ship was 
advancing at seven knots. No conceivable 
efliciency of the pump can mend matters, 
save in a way which will be made clear 
further on, A badly constructed pump will 
waste engine than a good 
pump ; but even if its efliciency were equal 
to 100 per cent. of the engine power, it must 
still as a propeller be very in- 
efficient, 


more power 


simply because it 


must of necessity put more 
work into the water than the 
screw or the paddle will. Put 
ting this into Rankine’s words, 
the slip of a jet propeller must 
be enormous compared with 
that of a screw or a paddle. 





There remains to be con- 











certainty as any proposition in ‘‘ Euclid’s 
Elements,” but we must beg to be excused 
from supplying the proof. Generally speak- 
ing, it is enough to say that it depends on 
the fact that water is extremely mobile, and 
that its friction is very very small. The 
resistance which it can offer to an oar, or 
a screw, is due practically 
altogether to its inertia. 
paddle-wheel float finds a ton of water at 


a paddle, or 
If, for example, a 


rest, and urges it astern toa velocity of 32 
feet per second, the resistance will be one 
ton, and precisely the same in its nature as 
that which would be offered to the paddle- 
float by a ton of iron otherwise free to move. 
A man sitting in a boat can propel her ahead 
by throwing stones astern. If our corre- 
spondents once grasp this truth they will 
easily master what follows. Let it then be 
taken for granted that water must be driven 
astern, and note the consequences. A por- 
tion of the horse-power of the engine will 
be expended in moving the water, another 
portion will be expended in moving the 
ship. Obviously, the more power spent in 
moving the water the less will be available 
the ship. We fear that we 
should defeat the object we have in view if 
we attempted to treat the question mathe- 
matically. Fortunately, it can be mastered 
by any one with a knowledge of arithmetic 
sufficiently to satisfy our purpose. It 


for moving 


can 
be shown that the foot-pounds of work 
the horse-power in a word—expended in 
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velocity must be high in order to get sufti- 
cient reaction, and it may very properly be 
urged that whenever we reduce its stern- 
ward velocity, we must increase the weight 
moved. This is quite true, but the deduc- 
tion by half informed 
minds is not true. They think that just as 
much will be lost by moving two tons of 
water astern at 5 feet per second, as by 
moving one ton astern at 10 feet per second. 
The truth is that the reaction varies as the 
weight of the water moved. The rule 
calculating the thrust of any propeller is: 


constantly drawn 


for 


Multiply the pounds of water operated on 
in one second by the sternward velocity in 
feet per second impressed on that water by 
the propelling apparatus; divide the prod 
uct by 32.2. The quotient will be the 
thrust of the propeller in pounds. That is 
to say, two tons of water will give twice the 
reaction of one ton of water. The speed re- 
mains unaltered, and the power expended in 
putting two tonsin motion will be only twice 
that expended in putting one ton in motion. 
To repeat the illustration we have already 
given, the pressure on the piston must be 
doubled, but the number of revolutions will 
remain unchanged. But as we have seen, 
to get the same reaction out of one ton of 
water by doubling its velocity, will require 
We 
need scarcely add, that for actual practice 


four times instead of twice the power. 


our figures need qualification for various 
reasons ; but it is more likely that the power 


sidered another source of loss 
peculiar to hydraulic propul- 
sion, and continually 
looked by inventors. 


over- 
The ship 
finds water at rest as she pro- 
The water enters the 
It must remain in the 
for an appreciable 
period, but during that period 
it is carried forward with the 
ship, and acquires her velocity; 
and this 


ceeds. 
pump. 
pump 


action represents a 
constant resistance to the pro- 
gress of the ship, and a great 
waste of power. To try and 
make our meaning clear, let 
us present to the mind’s eye of 
our readers a picture of a tram 
car with open sides ; along the 
track let hundreds of 
men be arranged, side by side ; 
as the car advances, let these men succes- 
sively jump on the footboard, pass across 
the car, and jump out at the other side. 
It is clear that the pull on the horses will 
be very much increased ; because they will 


some 


have to go on starting men who were at 
rest into motion at a velocity of, say, six 
miles an hour, Each man as he jumps out 
will find that he has had momentum stored 
in him in crossing the car, which will tend 
to throw him down on his side. That has 
[nu just the same 
way work is done in continually putting 


not been got for nothing. 


large volumes of water into motion at the 
same speed as the ship. It is true, how- 
ever, that the energy imparted in this way 
to the water is in a measure restored ; be- 
cause the effect is analogous to that  pro- 
duced when a following current in the wake 
of a ship impinges on the screw. The effect 
is to augment the forward thrust. If it 
were not that this effect takes place, then 
hydraulic propulsion would be so ineffective 

not to say ineflicient—that it could not be 
used at all. 

We see, then, that everything is against 
the efliciency of the jet propeller. As far as 
principle goes, there is only one direction in 
which it is possible, with any faintest hope 
of success, to try to make it better than the 
screw or the paddle-wheel. The function of 
a propeller is, as we have said, to put water 
in motion astern. Curious as it may sound, 
it is no less true that the first duty of any 
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propeller is to move water, not the ship. As 
far as the propeller is concerned, the motion 
of the ship is a ‘‘ by-product,” so to speak. 
If it can be shown that a centrifugal pump, 
or any other pump, when fitted toa particu- 
lar ship is so much more efficient as a water 
mover than a screw propeller fitted to the 
same ship would be—because the superior 
efficiency of the centrifugal pump will more 
than compensate for the smallness of the 
body of water sent astern by it, as compared 
with that sent aft by the screw—then will 
the jet be better than the screw, and not 
till then. 

In conclusion, a word of warning is 
needed. We have repeatedly heard it stated, 
that by submerging the orifices of a jet pro- 
peller its efficiency is promoted. This is not 
the case. The work of propulsion has 
nothing to do with any resistance outside 
the nozzles. The moment a pound of water 
leaves the nozzle, its work is done as far as 
regards the ship. Complete efficiency would 
be got if the water escaped from the nozzle 
at precisely the same speed as that of the 
ship, so that it would fall straight down 
instead of rushing astern. It is worth add- 
ing, that the best conditions of working are 
very nearly those obtaining in a turbine or 
reaction water-wheel. In such wheels, when 
well designed and properly loaded and 
speeded, the water escapes with very little 
residual velocity. Such a condition could 
only exist ina ship if the volume of water 
was enormous. The centrifugal pump or 
turbine would, in a word, occupy nearly all 
the space in the hull. Let us imagine a 
tube 30 feet in diameter traversing the 
“Etruria” from stem to stern, and the 
screw propeller placed within it. We should 
then have a tolerably efficient jet propeller; 
but at what cost? After all, the turbine, or 
centrifugal pump, or screw propeller, or 
paddle is better outside in the sea than in- 
side in the hull.— 72e HLngincer (London.) 

— 
The “Gardam” Drill Presses. 


’ 


We illustrate herewith some of the latest 
forms of drill presses as now built by Wm. 
Gardam & Son, 98 John street, New York. 

The first of these is designed to be fastened 
to a bench, and is especially for fine and 
delicate work such as is done in electrical, 
jewelry and similar establishments. 

As will be perceived the spindle is driven 
by a round belt running in two stepped, 
grooved pulleys, the fact that the belt can 
be changed from one step to another at either 
end without changing at the other, or can 
be changed at both ends, giving four speeds 
of the spindle. The tightening pulleys are 
readily adjustable and are mounted at such 
an angle, and in such position as to give the 
least possible departure from a right angled 
position of the belt. The spindle pulley is 
upon a sleeve which has upon it the bear 
ings running in bronze bushings, the spin- 
dle sliding through this sleeve free from belt 
pull. The lever is connected to the top of 
the spindle by a ball joint and there is a 
helical spring at B, which counterbalances 
the spindle, returning it to its highest posi- 
tion when the lever is released. 

Adjustments for wear are provided, and 
pains are taken to secure accuracy of align 
ment and in the construction generally. 

The third figure shows the same machine 
mounted upon a column, this column hav- 
ing upon it a shelf for the reception of 
tools or pieces of work. The portion of 
this shelf which fits the column is made 
slightly more than a half circle, and locks 
itself in place when in the position shown ; 
but by raising it up to the top of the 
column where the diameter of column is 
less, it can be removed. 

The total height of this press without 
column is 2 feet 1 inch; greatest distance 
between spindle and table 9%" ; vertical 
movement of spindle 2}; of table 44’ ; 
distance from center of table to column 5”, 
The machine is designed to use drills from 
the smallest size up to ,; 

The other engraving is of a larger ma- 
chine, intended for drills up to §” and 34 
deep. This machine is also driven by a 
belt which runs on a pulley supported by a 
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sleeve which relieves the spindle of all side 
strain. This belt is preferably made end- 
less, 7. ¢., without lacing, and its tension 
can be regulated by the belt tightener. 
The bracket which supports the cone pulley 
at the rear of the column is adjustable ver 
tically to govern the tension of the belts. 

The countershaft, which is entirely self 
contained, is shown at the left of the ma 
chine. The shipper rod can, of course, be 
made of any desired length. 

This machine has steel spindle, steel rack 
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and pinion, and anti friction washers to 
take thrust. An adjustable collar is pro 
vided at top of spindle which can be set to 
gauge the depth of holes and secure uni- 
formity when desired. 

Feed lever can be adjusted to give any 
desired length and power. 

The center of the spindle is 7 
face of the column, so that holes be 
drilled to the center of a 14” cirele. The 
greatest distance between spindle and table 
is 18” ; spindle bored for No. 1 Morse taper. 
The machine as shown, including counter- 


from the 
can 


shaft, weighs about 220 pounds 
caacencceinas =e 

A delegation of French working men has 
arrived in this country, their government 
sending them here to inspect and study the 


industrial 
There are among the forty 
or more men more machinists than those of 


World’s Fair and 
establishments. 


our leading 


The New York 
Times allowed a smart reporter, anxious to 
show off his knowledge of France and 
the French, to ridicule these men, because 
they were not ‘‘ Parisian Boulevardiers.” 
But they came here for business, and seem 
to be attending to it. 


any other one occupation. 


> — 
A Comparison Between the Steamships 
“Great Eastern” and * Campania.” 





The following remarks and comparison 
between the steamships ‘‘ Great Eastern”’ 
and ‘‘Campania” are taken from a paper 
read on fast ocean steamships before the In- 
stitution of Naval Architects (Great Britain) 
by Mr. Francis Elgar, LL.D., F. R. 8S. E. 
In regard to the former ship, he said: ‘‘ The 
‘Great Eastern’ is the 
most wonderful instance 
the world has seen of at- 
tempts to high 
speed over long distances 
at sea. She was designed 
forty years ago, and her 
name is probably asso- 
ciated in the minds of most 
people only with errors 
and It is uni- 
versally known that she 
was remarkable for her 
enormous size, but it is 
often forgotten that there 
was anything else about 
her worthy of notice or 
admiration. The ‘ Great 
Eastern’ was remarkable, 


obtain 


disaster. 
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however, not only for the vastness of her 
proportions, but also for the thought, care, 
and skill employed in her design and con- 
struction, and for the extent to which prob- 
lems relating to high speed upon the longest 
ocean voyages, some of which are, at times, 
thought to be peculiarly modern, were un- 
derstood and worked out by her designer. 
I thought it might be interesting to com 


pare the latest large steamship with the 
‘Great Eastern’ more in detail than is 


usually done, and to bring into the com 
parison not merely size, but some of the 
leading details of design and construction, 
‘*In the latter part of 1851, Mr. Brunel 
began to work out his idea of a great ship 
for the Australian He 
spent two years in inquiries, investigations, 


Indian and trade. 
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and calculations relating to the numero 
problems—many of them quite novel they 
though more familiar now—that we 
raised by such a tremendous stride in 
vance of all former experience and ide 
The magnitude of the stride was as gr 
as would now be involved by the constru 
tion of a ship 1,200 feet long and 30 to 
knots speed. 

“The following is a comparative stat 
ment of particulars of the ‘Great Easter 
and ‘ Campania’: 


“Great Ce 
Eastern ”’ pan 
Length over all .... .. . 692 tt. 0” 622 f 
Length vetween perpen-)? po, .. ; 
diculars ........... Sane 680 0 600 
Breadth molded : re 65 
Depth molded to uppert -. 
deck eS ue 0 i 


Register {gross under 


) ae Sees 
tonnage ( deck.... _.¢ 15,915 tons. 12 950 to 


Load drait ; : . 80ft 0” 27 ft 
Passenger accom- } 1st class. 800 600 

modations 42d class. 2,000 300 
Indicatea horse power of) , 

engines, about ES » 8,000 30 000 
Speed at sea in knots at) 

« ‘ iW oo” 
fuil power ‘: f 14 to 14% 22 to 


“The ‘Great Eastern’ had two sets 
propelling machinery—one for driving 
screw propeller and the other fora pair 
paddle-wheels. The screw engines we: 
the most powerful, and could indicate up : 
4,500 horse-power at sea. The paddle er 
gines indicated 3,500, so that the maximu: 
indicated horse power was about 8,00 
This power gave a speed of 14 to 144 knots 
at sea, with a coal consumption of abou! 
400 tons per day. There were four cylinde: 
to each set of engines, those of the scre 
engines being 7 feet diameter, with a stroke 
of 4 fect; and those of the paddle engines 
6 feet 2 inches diameter, with a stroke of 14 
feet. The screw was four-bladed, and bai 
a diameter of 24 feet with 44 feet pitch 
The paddle-wheels were 56 feet diamete: 
The working steam pressure appears ‘to 
have been about 20 pounds, and steam w:is 
cut off in the cylinders at one-third of the 
stroke. The boilers were tubular and o/ 
the square box type, and they were double 
ended. There were ten boilers in all, 18 
feet long, 17 feet 6 inches wide, and 14 feet 
high, with 112 furnaces. 

‘““The ‘Campania’ has also two separate 
sets of propelling machinery, but in her 
case they drive twin screws. The prope! 
ling power is fully three and a half times 
that of the ‘Great Eastern,’ and the specd 
more than 50 per cent. greater. This in 
crease in power and speed is obtained with a 
daily coal consumption tkat is but little in 
excess of the ‘Great Eastern’s.’ There are 
five cylinders to each set of the ‘Camp: 
nia’s ’ engines, and they work three cranks. 
There are two high pressure and two low 
pressure cylinders, and the high pressure 
cylinders are placed upon the low pressure 
The cylinders are 37, 79, and 98 inches in 
diameter respectively, with 69 inches stroke 
The screw propellers are smaller than that 
of the ‘Great Eastern.’ The boilers sre 
thirteen in number, twelve being double 
ended, and one single ended, with 100 fur 
naces—or twelve furnaces less than in tlie 
‘Great Eastern.’ ” 
the. construction of 1! 
hulls of these two steamers, the following 
figures are given : 

‘The shell plates of the ‘Great Eastern 
which were } inch thick, were only 10 fect 
long and 2 feet 9 inches wide, being, it may 
be presumed, the largest obtainable at that 
time. The weight of one of these plat 
would be under 7} cwt. The bulkhead 
plates, which were 4 inch thick, were abo 
9 feet long and 3 feet wide. The progre 
since made in the manufacture of ship plates 
is shown by the fact that the shell plates 
the main portion of the hull of the ‘Can 
pania,’ which were { inch thick, averag 
over 26 feet in length, 5 feet 3 inches 
breadth, and 45 cwt. in weight.” Mr. Scot 
Russell says, ‘‘ The ‘Great Eastern’ was e1 
tirely built with single riveting, the doub! 
riveting being at the butts mostly.” W: 
have since learned that much can be dot 


In comparing 


Vi 


to increase the strength and prevent the ur 
due straining of such structures as a ship 
hull by extra riveting. In the ‘‘ Campania, 
three of the edges of the bilge strakes an 


the top edges of the upper strakes of plating 


on each side are treble riveted, and the re 
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mainder are double riveted; and all the 
putts, Which are lapped, as in the ‘‘ Teu- 
tonic” and ‘ Majestic,” are quadruple 
riveted—except at the extreme ends, where 
they are treble riveted. 

rhe ‘* Great Eastern” made her first trial 
} in September, 1859 ; and as the trade for 
which she was originally intended could not 
be worked, if at all, by a number of such 
ships making voyages at regular, and not 
too long intervals with smaller vessels in 
the Indian Ocean to distribute the freight 
and passengers eastern ports, 
this idea had to be given up. She was ac 
cordingly put into the Atlantic trade, and 
made nine transatlantic voyages between 
is60 and 1863 Upon the fourth voyage, 
with 400 passengers on board, the rudder 
heid was twisted off, and the paddle-wheels 
damaged in a heavy gale, and the vessel was 
obliged to put back to Queenstown. On 
another voyage outwards to New York, she 
passed over a reef of rocks off Long Island 
Sound, which tore the bottom plating open 
in ten places, and made one hole 80 feet 
long and 10 feet wide. Her very complete 
subdivision protected her against anything 
more than local damage, and most of the 
passengers landed in ignorance of an acci 
dent which would probably have proved 
fatal to any other existing vessel. The 
‘Great Eastern’s” speed upon the Atlantic 
sometimes reached 144 to 15 knots average 
during one day, with a draught of water on 
leaving port of about 28 feet. Upon one 
voyage her speed averaged 13} knots out- 
wards and 14 knots homewards. The high- 
est average speeds upon the Atlantic in 
1852, when the ‘‘ Great Eastern” was de- 
signed, were about 10 knots. It will thus 
be seen that the anticipations with regard to 
her speed.were not without justification. 

Owing to the impossibility of working 
upon the Atlantic with a profit, the ship 
passed into other hands, and was afterwards 
occupied chiefly in cable-laying. After the 
demand for her employment in this work 
fell off, she lay many years, uncared for, in 
Milford Haven, and was at last sold and 
broken up. 

The ‘‘Great Eastern” was a failure com- 
mercially, but from a mechanical point of 
view she was in all her main features suc- 
cessful to a degree that was marvelous, 
when compared with the standard of the 
time. 


” 


among the 


me 
Double Punching and Shearing Machine. 

The illustration 
double power punching and shearing ma- 
chine, with unequal throats, the punch side 
being twelve and the shear side twenty-four 
inches deep. As illustrated, the machine is 
fitted with tools for special work—punch- 
ing eight holes 14x} through [}’’ steel 
plate, and with splitting shears for splitting 
12° thickness, the upper blade being at 
tached to the slide direct, and the lower 
blade to a block which is securely attached 
to the lower jaw of the machine. The tools 
for the gang work can be readily removed 
and tools attached for punching a single 
hole at a time. The machine has heavy 
steel cam shafts, which can be turned by 


on this page shows a 


hand from the front for adjusting and set 
ting the tools. It is under perfect control 
of the operator by hand and foot levers, and 


is provided with an automatic stop for 
bringing the slide to rest at any point of the 
ke. The illustrated belt 
driven, but a steam engine can be attached, 
which makes the machine self-contained and 
independent of all 
The machine is built by the Long & All- 
tter Company, Hamilton, O. 
eae 
Qu the Cullivation of the Inventive 
Capacity by the Solution of Con- 
structive Problems. 


machine is 


belting and shafting. 


By LEICESTER ALLEN. 

The solution shown in Fig. 6 in my article 
n the issue of August 24th, and contributed 
by Mr. James Tobin, has been challenged 
y Mr. Walter Gribben, of Brooklyn, N. Y., 


ind also by Mr. Horace McCabe, of Lake- 


AMERICAN 


wood, Colo., the latter sending an analysis 
illustrated in Figs. 1 and 2, by which it 
will be seen that the movement referred to 
has the same dead centers as the ordinary 
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lenged. The arrangement with slides was 
operative, but by an oversight the type 
written copy for the description of the 
one intended to be printed was inter 
changed for the other. Mr. Tobin had 
already discovered the dead centers, and 
substituted his correct solution before the 
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CONSTRUCTIVE PROBLEMS. 


connecting rod. Before noticing further 
Mr. McCabe’s communication, I think it is 
fair to Mr. Tobin to say that the solution 
referred to was one of two sent in by him, 












DouBLE PUNCHING AND SHEARING 


one of which was an arrangement of slides 


connected with 


at J7in the figure alluded to, and the other 
was the one inadvertently given, and which 
chal- 


Messrs. Gribben and McCabe have 


the eccentric sleeve shown 


article was sent in to the editors of the 
AMERICAN Macuinist. I had prepared the 
description of the first-named solution be- 
fore discovering the fact that dead centers 


LONG&ALLSTATTER CO. 
HAMILTON, OHIO, 
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existed. And as Mr. Tobin bas an oflice 
adjacent to mine in the same building, I 
pointed out this fact to him when I dis- 
covered it, placing the copy I already had 


prepared on file, and, by inadvertence, the 






e) 


wrong slip was put into the hands of my 
type-writer in the final preparation of the 
article. A correct solution by Mr. Tobin is 
shown in Fig 3 in my article published in 
the issue of September 14th. 

However, as the device questioned has, at 
first sight, a very plausible appearance, so 
much so that I came near being deceived 
myself about the existence of dead centers, 
and as perhaps some readers have accepted 
it as a correct solution, I think I will give 
Mr. McCabe's analysis referring to Figs. 1 
and 2. Mr. McCabe writes as follows: 

‘‘ After having carefully read the solution 
of problem No. 5, contributed by Mr. James 
Tobin in the issue of the AMERICAN Ma- 
CHINIST of August 24th, I failed to see that 
such a device could operate according to 
the requirements. I inclose two sketches 
to illustrate my reasons for doubting that it 
will work. 

‘* Fig. 1 I copied from the sketch accom- 
panying the solution, omitting, perhaps, a 
few slight details. 

‘*Dand PD’ are the shafts, A the driving 
wheel, 2 the driven wheel, / the eccentric, 
G@ the strap, 7 the connecting rod, and // 
the sleeve. Now an eccentric of a given 
throw is equivalent to a crank of the same 
throw, and # being on the center D, and 
having a throw equal t@ J) C, is equivalent 
to a crank on J having a throw equal to 
D C. 

‘ Now we 


’ 
fi 


eccentric #7, and a 
crank A on the same center, ), whose lines 
of throw are equal and coincide. There- 
fore it is readily seen that 4 gives the same 
motion to // as would the crank A con- 
nected to it in the manner shown in Fig, 2, 


have an 


which would be the same as a plain connect- 
ing rod between A and B&B. Upon investi- 
gating the device it will be found that in 
whatever position the connecting rod J may 
be, the distance ( /7is constant, and that 7 
has no sliding motion upon J, and may be 
fastened rigidly to J, and that portion of 
the rod between C and // may be removed, 
leaving a simple eccentric and rod, and give 
absolutely the same effect on the driven 
wheel 3B.” 

Mr. McCabe also submits a solution illus- 
trated in Figs. 3 and 4, Fig. 3 being a side 
elevation, and Fig. 4 
a partial plan of the 
device. -I do not feel 
altogether certain that 
the velocity of the disk 
4 as dependent upon 
the transmission 
through the links J// 
and / will, the’ centers 
being placed as shown 
in Fig. 1, harmonize 
exactly with the mo- 
tion imparted by the 
eccentric )) to the disk 
B. However, I think 
the centers may be so 
placed, when the de- 
vice is drawn accur- 
ately to scale, that. it 
will operate well. Mr. 
McCabe's description 
follows: 

ee 


wheel, 


is the driving 
and £# is the 
wheel. C and 
("are the shafts. 
Motion is transmitted 
from A to B through 
the crank-pin S and 
S', the working beam 
K which swings on 
the stud N, and the 
links // and J, and 
also through the ec- 
centric D placed in the 
rear of A 
shaft (. This eccen- 
tric has a throw equal 
to and in the opposite 
direction from that of 
A, and being con- 
nected to the pin S’ by the rod F; it serves 
to carry S over its dead centers. The 
wheel A may be turned in either direction, 
and the ratio of the velocities of the two 
wheels is constantly as demanded.” 


driven 


on the same 
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Mr. C. E..Sargent, manager of the works 
of A. L. Ide & Son, Springfield, Ill., sends 
in the solutions shown in Figs. 4 and 5, and 
in Figs. 6,7 and 8. Figs. 4 and 5 represent 
respectively a side elevation and plan of 
the first of these solutions. 

‘Figs. 4 and 5 represent the disks fast- 
ened to the shafts as required. L # rep- 
resents one lever, 1’ # represents another 
lever, both hinged at H. On the faces of 
the disks are cut two cams, C and C”, as 
shown. F and R are cam rollers which 
follow the cams in the two disks. As A 
revolves, the levers move to and from the 
center of the shaft, driving B at the same 
velocity and in the same direction. The 
length of the levers is such that when one 
lever is stopped ready to change its direc- 
tion, the other lever is moving, driving BD 
in the same direction as A. If the length 
of the lever 1’ H were as much longer than 
LE as it is shorter, the disk B would be 
driven in the opposite direction. 

‘Figs. 6, 7 and 8 represent another solu- 
tion of the problem. This solution may be 
preferable to the first, as less room is taken 
up by the levers. 1 have not worked out 
very carefully the cams in either case, but 
see no reason why the solution does not 
meet the requirements of the problem.” 

From Mr. Geo. W. Davis, of Montreal, 
P. Q., comes the curious solution shown in 
Figs. 9and 10. Fig. 9 is a side elevation, 
and Fig. 10a plan view of this elegant and 
unique device. I give verbatim the de 
scription accompanying Mr. Davis’ draw 
ings: 

“It will be noticed by reference to Fig. 9 
that I have, for the purpose of clearness, 
made the head. A in the form of a four-armed 
spider, instead of a disk; but it must be 
understood that my solution is just as ap 
plicable to a ‘plain disk.’ The other shaft 
carries the disk B, as provided for in the 
problem. 

“In the face of PB are cut four grooves 
B’, each exactly similar to the other, and 
pivoted to each extremity of the spider A 
are segments a, made in such a form as to 
properly fit the grooves in disk B. These 
segments are held in place by means of a 
helical spring (not shown) pressing them 
against the stop-pin “. Power being ap 
plied to the shaft on which A is attached, 
the motion is communicated to 2, revolving 
it in the same direction through the action 
of the segments a, moving in the grooves 4, 
the motion thus communicated being ex- 
actly uniform with that imparted to A. It 
will be noticed that the motion will be im 
parted to A in the manner just described if 
the power be applied to B; in other words, 
either shaft may be the ‘driver,’ and it will 
communicate a motion uniform with its 
own as regards speed and direction. It 
will also be observed that the shafts may be 
made to revolve in an opposite direction by 
changing the stop-pins /, so as to bring the 
segments a into the proper position to en 
gage with the cam grooves. 

‘‘TIn order to determine that my idea was 
practical, 1 constructed a small working 
model, consisting of parts as shown, and 
fixed a piece of paper to the face of the 
disk B, and a pencil in the place of the 
segments, having previously connected both 
shafts with a belt, so that they would re 
volve uniformly, and in the same direction ; 
of course the pencil correctly marked out 
the form of groove necessary to be made 
in the face of B, in order to impart a motion 
uniform with motion given to A.” 

The lower arms are omitted in Fig, 2 for 
the sake of clearness. 

Mr. Davis writes that while he has always 
taken a great deal of interest in the AMERI- 
CAN Macut nist, it has never contained any- 
thing quite so interesting to him personally 
as these problems. 

Two solutions of interest shown in Figs. 
11 and 12, and in 13 and 14, have been con- 
tributed by Mr. Geo. W. Beckwith, of Cam 
bridgeport, Figs. 11 and 12 are 
respectively a side elevation, and a plan 


Mass. 


view of one of these devices. 
«4 Aare the disks to be rotated, either 
of which may be the driver, and the rota 


tion may be in either direction. £L B are the 
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bearings, with arms affixed fitted at M M to 
carry the slide @. In the slide (are two 
vertical slots JJ, and centrally located be- 
tween them isa slot 7, in which a block D 
is fitted to slide. JJ are the crank-pins or 
studs fixed in the disks A A. These studs 
pass through slotted levers / F (shown in 
dotted lines in Fig. 11), and also through 
the slots J.J in the slide C. Studs are fixed 
on the inner side of the slide (, at AX K, 
which serve as fulcrums for the levers F’ F, 
which have slots ¢ ¢ to receive them. The 
lower ends of the levers F F' are connected 
by links G G@ to the slide block D at H 
The slotted levers /’ Fare linked together 
at //’, where they are pivoted to the slide 
block D, and serve to carry the disks over 
the dead center while the slide block D, 
guided by the slot #/, keeps the levers in 
proper relation of position to each other.” 

Fig. 13 isa side elevation, and Fig. 14 an 
end view of the second of Mr. Beckwith’s 
solutions. 

‘“A A are the disks to be rotated; Bis 
the connecting rod slotted at C; D D are 
the studs or crank pins; H E are slide 
blocks; Fand @ are levers pivoted to the 
blocks # H, and to each other at H/. The 
crank-pin D’ is fitted to the connecting rod 
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—made of lead—are furnished in long 
lengths ready to be cut to fit. This has 
proven very popular in pattern shops, and 
the recent improvement gives a lighter 
section, costing less to produce, while more 
readily adapted to the pattern. When 
pressed to place by running a hardwood 
stick along the outside of the fillet, it is 
shellacked and bradded. It is manufact- 
ured by Howard White, 44 North Fourth 
street, Philadelphia, Pa. 
pi Eee 


LETTERS FROM PRACTICAL MEN. 


Protection of Patents, 
Editor American Machinist : 

Thomas A. Edison, like Abe Lincoln and 
other geniuses, is credited with many things 
to which he has no title. Edison is too 
sensible a man to have made any such fool- 
ish remark as that credited to him in the 
AMERICAN Macuinist of September 14th. 
It had its origin in the inner ignorance of 
some alleged journalist, who thought pat- 
ents a good subject for a raking. When 
Edison ceases to take out patents will be 
when his right hand has forgotten its cun- 
ning, or there are no more fields for experi- 
ments. His own fortunes, like the fortunes 
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‘transmitting articulate and other sour 
telegraphically.” It will be easily und 
stood that if Bell was the first to find . 
how to transmit articulate sounds (spee 
telegraphically, that is, by means of e! 
tricity, it would be sheer robbery to 
him off without reward because somel: 
should presently devise a better instrum: 
That was a broad claim, and would co 
the invention in its elements. The cl 
which Bell actually made had one def 
however; instead of ‘‘articulate” he s 
**vocal,” which does not necessarily m« 
the same thing at all. And the machin 
the patent had a defect still more seri 
to wit, it would not transmit articul 
sounds, while the invention which he ma 
had the most serious defect of all—it y 
not intended nor expected to transmit 
ticulate sounds. These three defects w: 
the root of all the opposition and adver-e 
criticism to which the Bell monopoly has 
been subjected, and it is very doubtful 
there is in the world to-day an unbiased 
thority in such matters who does not 
lieve that Bell was not an inventor of 
telephone, and that the monopoly of 
patent was a monstrous fraud, built a 
sustained by unsurpassed legal ability a 
unstinted expenditu 
of money. 
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B near its center. The crank-pin D passes 
through the rod B near the end of the latter, 
and it also carries the lever #. The lever 
is provided with a stud on its inner side at 
ZT, which slides in the slot C. The stud J, 
and all others intended to work in slots, are 
supposed to have anti-friction rolls, as 
shown in the figures. It will be readily 
seen that the connecting rod B is always 
kept horizontal by the levers or links FG, 
while the slides # FH allow the whole con 
necting mechanism to slide freely on a line 
parallel to the faces of the disks.” 

In reply to a request that I would state 
what this movement was originally required 
for in my practice, I will say that in a form 
somewhat modified from that shown in 
Figs. 4 and 5 in the issue of September 14th, 
I employed it to drive a train of registering 
mechanism in the design of a meter wherein 
it was not convenient to use other means for 
transmitting the desired movement. 








Flexible Metallic Fillet. 
We present herewith an engraving show- 
ing the new form in which White’s flexible 
metallic fillet strips are made. These strips 
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CONSTRUCTIVE PROBLEMS. 


of other successful inventors, are built on 
patents—not on inventions kept secret. 

It seems a little strange that men should 
be so prone to decry and deride whatever is 
really valuable to mankind. When Prof. 
Joseph Henry died, I remember acommunica- 
tion from ‘‘our regular correspondent,” in 
which that intelligent quill driver said such 
au fuss was made at his funeral because the 
professor was a humbug and had never 
done anything of any account. All the 
other humbugs in high places wanted to 
testify to their common uselessness. That 
is just about the gauge of intelligence 
which finds daily place in our newspapers 
for disparagement of all worldly successes. 
It would be curious indeed if it were true, 
that the world’s affairs are so successfully 
managed by nincompoops, while the wise 
men stand in the background with no better 
occupation than throwing mud. 

When an inventor has produced some- 
thing of radical and revolutionary character, 
it would be a good thing for him ifehe could 
look ahead seventeen or eighteen years and 
foresee every possible modification and ap- 
plication of his invention. That not being 
possible, the next best thing is to set 
forth the principle of it, and claim it so 
broadly as to clearly apply to improvements 
the inventor himself or others may after 
wards base upon that discovery. The claim 
in Bell’s telephone patent may illustrate— 








the patent, defend it, 
and make the patent« 
rich, #vlens volens. 
The same men why 
think that way in r 
gard to patents for i 
ventions, would see 1 
propriety in a simila: 


another kind of pro; 
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erty. 
thing for an inventor, why ought it n 
when it gives a piece of land to a man w 
has shed his blood for the country, also 


If the government ought to do ever) 


stand behind and see that the grou 
is plowed and planted and successfu 
harvested, and the crop sold to good 
vantage? 

Uncle Sam has a large business on ha 
without undertaking to guarantee the val 
of his gifts. 


However, this is « 


things may be done .s 


favorite 


ought to stand behind 


course as to patents for 


If patentees never had inflated ideas as to 


the importance of their inventions, a 
never claimed for their patents one w 
more than the text warrants, the cou 
would have much easier work than they 

with patent causes. It is well known, ho 
ever, to most men that a patentee genera 
classes all competitors as infringers, and t 
same observation has not escaped 1 
judges of our courts. We are, therefo: 
ready to concede that it does not follo 
because a patentee brings a suit that t 
defendant ¢s an infringer. The cou 
are, therefore, slow on the first asking 

stop a defendant and ruin his business 

please a man who after all may have 

case, 

After the patent has been once throug 
the court, and its meaning judicially det 
mined, there is seldom then any troub 
about the injunction on the second and suc 
ceeding infringers. S. 
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Errors in Indicator Reducing Gear. 
itor American Machinist : 
| trust M. E. does not understand me as 
precating the pointing out of the errors 
the gear in question. The necessity of 
iggerating the defect by a choice of im- 
ssible dimensions in the drawing is ob- 
us, but the fact should be stated very 
‘early, and the actual error given, if the 
‘ar one is criticising is really a useful one 
in practice. It may be added that even 
if used for a slow running engine, my re- 
marks would still apply as to diagram 
length, for with even a slow running engine 
the diagram would not exceed 3 to 4 inches 
in length, and the base of the triangle or 
cam would be increased with the stroke of 
the engine, so keeping down the size of the 
angle of oscillation of the lever. In by far 
the majority of cases the indicator is em- 
ployed as a means of showing up the valve 
setting and this triangular cam is so very 
much better than many other devices which 
involve longer cords that it is really a more 
trustworthy device. At the same time, if an 
absolutely true gear is wanted, I think the 
annexed sketch will fill the bill. A lever 
pivoted at A carries two Brumbo pulleys at 
» and d. The cord to the indicator is 
attached to that at d, and that at d is con- 
nected by a pair of thin steel bands to two 
points n and m attached to the engine cross- 
head at a tangent horizontal level with the 
are of the Brumbo pulley d. I have always 
looked on the arrangement of Fig. 2, how- 
ever, With a link 7 to connect the crosshead 
with the pendulum as sufliciently accurate 
in practice. 
But in all cases it is the cord connection 
which causes the bulk of the trouble, and 
this very largely owing to the indicator 
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by the use of a Brumbo for the cord, having 
a longer radius than that proper to its place 
on the lever so taking up an excess of cord 
to counteract the reduced angular swing of 
the pendulum consequent on the improper 
connection at the crosshead. There is a 
danger in this, however, of getting the 
Brumbo out of place. Now the great beauty 
of this pulley is that when it is struck to 
the radius proper to the point of suspension 
you can swing,it to any position and the 
cord is always properly led off from the 
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matter to set the swivel plate by the degree 
marks with sufficient accuracy for some 
jobs, and a great many slide rests have no 
degree marks at all. In turning up lathe 
centers or milling arbors this outfit is away 
ahead of setting over an engine lathe tail- 
stock, for two reasons—the center holes are 
not worn out of shape, and the length of 
work has no influence on the taper—the 
same advantages, in fact, that you have 


with a taper attachment. Quite a common 


A job is to have to turn up a 
e\ , blank for a shank- mill, with 
t ; < ae 
"\ LA Cord Corde Ri an old shank or arbor as a 
Ae : 
| Va sample from which to copy 
“—& the taper. By putting the 
sample in between centers as 
nom | . shown in Fig. 1, and a tool 
Lo |» to | ; 
Lo -— y ~ ) in tool post, the rest can be 
mNg.2 — ig set with yarati 
“ 1 ‘ t : Y ¥ re Se 
ERRORS IN REDUCING GEAR. “4” ee a ee 
and certainty. The point of 
pendulum. Without the pulley it is not the tool should be at exactly the height of 


merely that there is an error in the motion 
at its best, but the cord is apt to be led off 
at a wrong angle, as in Fig. 3, so completely 
disorganizing the proportions of the diagram. 

One would like to ask why do makers of 
gas engines contrive so often to make it 
difficult to rig up an indicating gear? Is it 
that they do not wish the outsider to find 
out for himself how very much there is to 
be subtracted from the gross diagram in 
order to arrive at the net effect in power? 
Many gas engines are entirely too complex 




















the centers, and brought up to the sample 
till you can just hear it touch, first at one 
end and then at the other while rotating the 
sample by hand on dead centers. Although 
not absolutely necessary it will be found to 
simplify matters if the slide-rest is placed 
at such a position on the lathe bed as will 
bring the pin on which the swivel plate 
turns directly in front of one end of the 
sample taper, as then any alteration of the 
swivel plate will have little or no effect on 
the reading of the cross-feed micrometer 
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barrel spring of which I would say that the 
helical spring, as found in an American 
indicator (the Crosby) always seems to me 
best. I have tried wires for the cords and 
have not found them satisfactory in general 
work, and have generally fallen back on 
heald” cord, which our textile readers 
ill recognize as used for looms, a specially 
ird woven cord which should be of linen 
id sized or gummed in some way to make 
| non-stretchable. 
A very common home-made indicator gear 
used in Lancashire where there is a ceiling 
5 to 12 feet above the engine. It is a long 
pendulum of flat wood about 5 inches by 
! inch or less, and is often simply forked 
to be placed over the crosshead. It is not 
.ccurate when thus used without the link 
of Fig. 2, but I think it could be made so 




















Fig. 1 


UsinG A SLIDE REST. 


in their arrangement of working cylinder, 
air pump or closed crank case to permit of 
close indication except by a brake. 

Some of the arguments of the gas engine 
men are a trifle curious ; one such overheard 
by me a day ago had reference to the non- 
satisfactory working of the man’s engine 
with an oil found quite suitable for another 
make of engine. You must not think, 
argued this man, that our engine will work 
with the stuff that Mr. X.’s engine can use ; 
as though it were a proof of superiority in 
the engine that it needed a better oil 

W. H. Booru. 
Using Compound Slide-rest. 
Editor American Machinist : 

I have done considerable work on small 

lathes having removable slide-rests of the 


for that end of the work. The rest is first 
set as near to the taper as can be judged 
by eye, and placed relatively to the sample 
as shown in Fig. 1 when the reading of the 
cross feed micrometer is taken. Then the 
tool is fed along by means of feed-screw A 
to the other end of sample taper, and the 
swivel plate altered till the cross feed mi 
crometer reads as before, when tool is in 
contact with work. If the tool is now fed 
back to its original position it may be found 
necessary to alter the swivel plate to a very 
slight extent in order to make the micro- 
meter read alike at both ends, but do not do 
this while the tool is over the swivel pin. 
Take a fresh reading of cross-feed micro- 
meter here, run the tool up to other end of 
work and then alter swivel plate there. 

I have turned up tapers in one shop to fit 


type shown in Fig. 1, but itis a difficult 
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machine tools in another shop, using this 
method of setting slide-rest, and the tapers 
generally touched all the way along with- 
out any filing being necessary. It may 
seem like a long process to those who have 
never tried it, but I think it is much quicker 
than trying the work in a hole or in a bevel 
gauge. I turned a taper in this way once 
where the sample ran out when placed on 
centers (it was a milling arbor that had 
been bent), and it ran out more at one end 
of the taper than at the other, but I took 
the mean between the readings at the high 
and low spots at one end, and made it come 
the same as the mean of the two readings at 
the other end, and the new arbor fitted O K. 

As sort of a digression I might say it is 
sometimes required to make new tapers en- 
ter their holes a different depth from what 
the sample does. For instance the old 
lathe center don’t enter its hole far enough 
to let the screw push it out. Suppose we 
sound the hole and find it would be well to 
let the new center go in 


\’’ deeper than the 
old one. <A good way to do this is to set the 
calipers to any part of the old taper near 
the smallend, asat 7, Fig. 2, and measure the 
distance 4 with a scale. Let? measure }’ 
more on the new work than on the sample. 

Setting this style of slide-rest to turn par- 
allel can be very readily done by the same 
method as for tapers, only we do not neces- 
sarily need a parallel arbor to set it by. Any 
piece of turned work that runs true can be 
used by reversing it between centers, and 
always trying the tool against the same 
spot. But this has been discussed by sev 
eral writers some time since in regard to 
engine lathe foot stocks, so I do not advance 
it as a new idea, 

Setting it to bore an exactly parallel hole 
can be done by first taking several cuts 
through the hole, the last ones very light, so 
as to eliminate any spring of tool. If the 
tool is now set so its outer end will touch 
the other side of the hole, as in Fig 3, and 
the contact tried at both ends of the hole, 
any deviation from parallelism will be ap- 
parently doubled. 1 generally turn the cross- 
feed screw till I can just hear the boring 
tool rubbing against the back of the hole 
while lathe is running, and then read the 
micrometer. Those not fortunate enough 
to have the hubs of their lathe screws grad- 
uated can use a chalk mark with good ef 
fect, as What we wish to know is whether or 
not the cross-feed comes to the same posi- 
tion for each end of the hole, and a chalk 
mark will do this about as well as gradua- 
tions, although the latter will tell us the 
amount of deviation from parallelism which 
the chalk mark will not. 

I have long since discarded forged boring 
tools, and have adopted a smooth round bar 
with small inserted cutter in outer end, ex 
cept for small sizes, where I use a piece of 
drill rod with forged lip. The bar is held in 
a fixture, Fig. 4, that goes on slide rest, and 
split bushings are used to hold the small 
sizes of rods. Tclaim no originality on this 
boring tool holder, as I got the idea from 
articles by Messrs. Ross, Armstrong and 
Bell Crank that appeared in this paper 
about two or three years ago. Besides be- 
ing a first-class all around boring tool, it has 
the merit of being used with equal facility 
upside down when necessary, and this is 
often quite an advantage. In fact, I turn 
the bar overin the holder when testing for 
parallelism, letting the cutting lip touch the 
back part of hole, instead of setting the tool 
at an angle as shown in Fig. 3 We some- 
times have chuck work with an outside cone 
that has to fit a conical hole. By turning 
the plug with the tool on the front, and the 
hole with the tool on the back, both can be 
turned with one setting of slide-rest, and the 
cones will be sure to match without regard 
to any degree marks on swivel plate. Of 
course it is necessary to see that the cutting 
point of tool is in each instance at the exact 
height of the centers. 

Sometimes the slide-rest will be found to 
bore so nearly parallel that it couldn’t very 
well be doctored any without the chance of 
making it worse, only it tapers the wrong 
way. The taper can be reversed in direction 
without changing its amount by turning the 
boring tool over and cutting on the back 
side of the hole. I have seen work that re 
quired two holes bored in it at one chuck- 
ing, each slightly tapering the same amount, 
butin opposite directions. This can very 
readily be done by turning the boring tool 
over for one of the holes 

W ALTER GRIBBEN, 
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Headquarters at the Fair. 


During the continuance of the Chicago 
Exposition the AMERICAN Macuinist will 
have its headquarters in the space allotted 
to the Mechanical Press in Machinery Hall. 
The exact location is Section No. 27, Column 
K 37. Word can be left with the attendant 
there by any one who is desirous of meeting 
a representative of this paper, who may at 
the time be engaged elsewhere on the 
grounds. As the majority of our friends 
who visit Chicago during the continuance 
of the Fair will spend a considerable portion 
of their time in Machinery Hall, we invite 
them to make use of our facilities there by 
having their mail addressed in our care as 
above, where it will be cared for and deliv- 
ered on demand either by our own repre- 
sentative or by the person who cares for 
the space in which our desk is located. 

—___ ~<qapo—_—_—_— 
What the Roads Seem to Need. 


At this writing the latest horror is the 
killing or maiming of about thirty persons 
on the Big Four system, the second section 
of a passenger train apparently being run 
absolutely as though there were no first 
section in existence, and running into it at 
nearly full speed on a straight piece of track 
where, for two or three miles, the view was 
uninterrupted. 

So thick and fast have the disasters come 
this summer, however, that we cannot help 
feeling that the chances are that before 
these words reach the eyes of our readers 
there may be others still more terrible. 

In the feeling. of horror and desperation 
naturally aroused by the thought of all this 
apparently needless suffering, the natural 
tendency is perhaps to conclude that there 
must be increased supervision by govern- 
mental authority. For it seems to be demon- 
strated that for some reason or other, proba- 
bly mainly because the real owners of 
railroads do not manage them, but only 
hamper those who do, the roads will not, or 
cannot, take measures necessary to reasona- 
bly protect even their own property, much 
less the lives of those who must travel by 
them. 

Competition is much more open and free 
between vessels plying the oceans and our 
great lakes than it can ever be between 
railroads except for through traffic between 
important centers ; and yet, notwithstanding 
the complaints of some of the roads of too 
much interference, there is not a tithe of the 
governmental supervision of the actual 
operation of railroads that is exercised over 
the navigation of steam vessels. It is safe 
to say that if there was proportionately as 
close supervision over the management of 
railroads as there is over steamboats, the 
number of accidents would be far less and 
the companies would be at least as well off 
as now. Of course it is true that the com- 
panies dislike these accidents—they are ex- 
pensive and hurtful to business, especially 
at a time like this when people are traveling 
in large numbers for pleasure only, and can 
stay at home when the fear of being killed 
bids fair to spoil their pleasure; but this 
does not seem to be enough, and a supervis- 
ion analogous to that which requires every 
engineer, captain, or pilot of a steamboat to 
take out a license, which prescribes how the 
vessel shall be constructed and fitted, limits 
the steam pressure in the boilers, the num- 
ber of passengers and amount of freight 
carried, and specifies what shall be provided 
in the way of safety devices, seems to be 
demanded. 

=> = 


The Obstructionists. 


It seems to be true in finance, even more 
than in mechanics, that there must be some 
uniform, unvarying standard of compari- 
son. Nothing is so much to be feared in 
commercial circles as an impending change 
of values, or of the standard by which 
values are to be determined. 

Probably nine-tenths of those citizens of 
the country who have given any intelligent 
study to the matter are agreed that there 
should be but one standard of value, and 
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that this standard should be that which is 
also the standard of other commercial na- 
tions. Gold answers this description, and 
is the only thing that does answer it, and 
there can be no doubt that we must eventu- 
ally retain it. not necessarily as our ex- 
clusive circulating medium, but as our 
standard of value or comparison. There is 
an overwhelming popular demand for the 
repeal of the Sherman silver law—such a 
demand as will eventually bring about its 
repeal in spite of all obstruction, but for 
the present we have the edifying spectacle 
of a few men in the Senate attempting to 
defy this public sentiment. They might as 
well attempt to breast Niagara, but in the 
obstructive course they are now pursuing, 
they are at least managing quite effectively 
to hold up business. 
fee pa 
Taxation of Pay Checks. 


During the recent extreme scarcity of 
currency, when money was at a high premi 
um, some of the Hartford manufacturing 
concerns, rather than shut down or let their 
workmen go unpaid, paid them in what 
were called ‘‘ pay checks,” which were so 
drawn as to pass current among the mer- 
chants of Hartford. 

Among the firms adopting this plan were, 
we believe, the Billings & Spencer Co., 
Pratt & Whitney Co., Pratt & Cady, Pope 
Manufacturing Co., and others. Such 
checks were issued for about three weeks 
only, and no one pretends but that their 
issue was not only a proper thing, but very 
commendable, avoiding much inconvenience 
to the workmen and tradesmen of Hartford. 

But it seems there was a zealous federal 
officer on hand to see that the laws respect 
ing taxation were strictly enforced. He 
conceived the idea that these checks were 
taxable under a law which no member of 
Congress probably ever thought to apply in 
such a case, and by sending a specimen of 
the checks of the Billings & Spencer Co. to 
Washington, got a decision that such checks 
were taxable at 10 per cent. of their face, 
to be paid by the makers. 

We suppose no executive officer is to be 
blamed for enforcing the laws as he finds 
them ; but, nevertheless, we don’t think there 
would have been much blame in this case if 
the official had conveniently closed his eyes 
to that particular beneficial, though still 
technical, violation. 

And we are quite sure that the law which 
imposes a 10 per cent. tax upon such issues 
made for such a purpose, and without 
profit to those issuing the checks, ought to 
be promptly amended or repealed. 

It is said that about $200,000 in such 
checks were issued in Hartford, 10 per cent. 
of which would be $20,000, which the 
manufacturers may have to pay for doing 
an altogether commendable thing. 

A special law of Congress should be 
passed remitting this tax, if that proves the 
only way of avoiding this injustice. 

ee 
Put a Competent Man in Charge. 

One of the things that may be learned by 
any One who goes very much about the ex- 
hibition at Chicago is, that if it pays a 
machinery man to go to the expense of 
exhibiting there, it will pay him to havea 
competent man in charge of the exhibit. As 
a general thing visitors, even those directly 
interested in machinery, will not take the 
time needed to themselves search through 
an exhibit and find just what its new or 
specially meritorious points are, even sup- 
posing them to be capable of doing it at all, 
which many of them are not. Just here 
comes in the value of a man who, not only 
thoroughly understands the machinery he 
has charge of, but is also acquainted with 
all similar machinery and has the necessary 
tact and faculty for putting things in the 
most favorable light. 

The machine builder who goes to the 
expense of exhibiting, and then allows him- 
self to be represented by some one little 
acquainted with the machines and incapable 
of properly presenting their merits if he did 
understand them, might better have staid at 
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home and saved his money for use in other 
directions, for in many cases the impression 
made upon a visitor by an incompetent 
attendant is very unfavorable, the builder 
thereby unconsciously doing himself and 
his products a grave injustice. 

People attending the Fair usually hav: 
limited time in which to see it; when thy 
approach an exhibit it is usually with thi 
object of finding out whether it has a: 
features of interest to them, and if so wl 
those features are. They have a right 
expect that the man in charge will | 
them in possession of this information wit 
out waste of time, and in a courteous ma 
ner. Failing this, experience shows th 
they will conclude there are no speci 
merits to be presented, or, at least, none 
that interest them, whereas the right man 
in the right place might easily have scored a 
point in his employer's favor. 

A mistake commonly made by many 
those in charge of exhibits is to conclude 
that because a majority of those who ask 
questions are not those whom it will pay ¢ 
spend much time with, none of them are, 
except those who take considerable pains to 
prove it, and it is quite a common thing { 
visitors to be rather repelled by answers to 
their questions based upon the assumptio: 
that the questioner is a mere general sigh' 
seer, not competent to understand or appr: 
ciate a correct and complete answer. 

Those exhibitors of machinery who have 
something of genuine interest, especially if 
it be new, are, other things equal, getting 
the best results from the opportunities tlie 
Fair offers for extending acquaintances; 
but no one gets the full benefit who has n 
some one in charge willing and competent 
to present the merits of the exhibit in the 
best manner. 

—— me 
A Recommendation Concerning Coal. 


aed 


The Retail Coal Exchange of New York 
has ‘‘recommended” an increased price fo1 
coal of 25 cents per ton, to take effect 
October 1. It is contrary to law for 
the members of this exchange to order or 
dictate a higher price, and the members 
of the exchange are, of course, not merely 
law abiding, but are among the solid citi 
zens, conservators of society, and uncom 
promising enemies of anything like dis 
regard of laws, ¢. ¢., anarchy. So they only 
“recommend” this increase in the price of 
coal, though it is needless to say that the 
recommendation will be universally acted 
upon, and the dealer who should imagine 
himself to have the liberty of choice as to 
whether he should or should not follow it 
would speedily find himself in hot water if 
he attempted to act upon any such supposi 
titious freedom. 

The welltodo who have money and 
space for storage of coal will lay in a sup 
ply before the ‘‘recommendation” takes ef 
fect, those who have neither and must buy 
coal in small quantities as needed for imme 
diate use will have to pay the increased 
price, and thus are the poor again shown 
the blessings of poverty, and how our mod 
ern Civilization ‘‘protects the weak from tlie 
encroachments of the strong.” 

a As 

One of the thrifty schemes which, if all 
told, would make the Fair managers famous 
as long as the great exhibition is remem 
bered, had its outcome on a recent Sunday 
The attendance on this day of the week is 
very small because full price is charged fo: 
a small part of the show, a good many of 
those attending doing so to see the Art Ga 
lery exhibits. On the Sunday referred to it 
was found that the free drinking fountain 
in the vicinity were closed, and that th 
venders of hygeia water were taking a holi 
day. To assuage their thirst the visitor 
broke open the hygea reservoirs and helped 
themselves. The next day considerable stir 
was made about closing the free drinking 
fountains in this and other parts of thi 
fifty in all—when it was frankl) 
admitted that they were closed because be 
ing so near the hygeia stands as to interfer 
with the sale of that water. 
Fair managers and others wonder at the un 
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complimentary way in which the manage- 
ment at Jackson Park is spoken and written 
about Asa matter of fact the hygeia water 
js cheap enough at one cent a glass, and we 
should certainly advise people to drink it 
instead of taking chances of what they are 
drinking at the free fountains. It is not the 
‘stion of the penny a glass that troubles 
people; it is the being bludgeoned into pay- 
ing the cent that makes the talk. 


ES TONS ano 
UE~ sinsWERS 





-- 


Que stions of general interest relating to subjects dis- 
ed in our columns uill receive attention in this 
partment. The writer's name and address should 

always accompany the question. Neithercorr 

nor location will be published when there is a request to 





ectinitials 


that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet 





474) J. C. K., Muncie, Ind., writes: 
Please inform me where I can find a good 
book treating on mechanical drawing. <A 

The series of articles on practical drawing 
published in our columns, we believe will 
suit you. We can furnish you with all 
these back numbers. 


175) B. 3B. , writes: I would like 
to know how steel balls for ball bearings are 
made. If it has been described in your col- 
umns please give me the date of issue. A. 
—A general description of the manufacture 
of steel balls is given in our issue of April 
18, 1889, under the head of ‘‘Fitchburg Shop 
Notes,” page 6. 


(476) E. E D., Wilmington, Del, writes: 
I have served my time (5 years) in a ma- 
chine shop and am now out of work. Ide 
sire to enter the U. S. Navy as a machinist. 
Please inform me to whom [ shall send my 
application, and the requirements to enlist. 
A,—Send your application to the engineer- 
in-chief of any navy yard. If there are any 
special requirements for entering the navy 
he will undoubtedly inform you of them. 


(477) G. T. H., New York, writes: Kindly 
give mea a formula for mixing acids to make 
a dip for brass castings. A.—If you refer to 
a solution for cleaning new brass castings, see 
answer to Question 466 in our issue of Sep- 
tember 21, current volume. Is there a 
machine in the market for buffing large 
pieces; if so please inform me who makes 
it?) A.—The Norton Emery Wheel Co., 
vce sy Mass.; Warner & Swasey, Cleve- 
land, O., and prob: ably several others of our 
adve aa ; make these machines. 


(478) R. H. D., LaFayette, Ind., writes: 
Please inform me whether there has been 
any work published treating on case-hard- 
ening cast-iron. If not, where can I get in- 
structions on the methods used? .A.—We 
do not know of any book which treats on 
this subject, and believe there is none. In 
our opinion it is very difficult, if not impos 
sible to case-harden cast iron. It has been 
claimed that the into of cast iron can be 
made very hard by using prussiate of pot 
ash, and heat and cool three or four times, 
using potash each time We do not know 
where you can obtain instructions on this 
subject. 


a. , Paisley, Scotland, writes: 
gone Sn ago. we observed an American 
publication ot exhaustive series of articles 
by Joshua Rose on hammering of plates and 
saws. Weremember that he also wrote one 
or two articles in your paper about 1881, 
and we would be very glad to know if the 
more exhaustive series of articles were 
ever published in book form, or if you could 
give us the name of any book giving us in 
formation regarding the hardening and tem 
pering of saws. A.—The articles to which 
you refer have not been published in book 
form. Literature on this subject is scarce, 
we do not know of a book that we could rec 

mend, 


180) G. W. C., New York, writes: 
ndly inform me, what is a hyperbolic 
garithm. I have run against this two or 
three times lately, and can find no explana 


tion in Davies’ Legendre, nor in’ my 
‘ademy books. The only thing I find in 


y library is in Pray’s Twenty Years With 
the Indicator. A.—Hyperbolic logarithm, 
Napierian logarithm or natural logarithm 
ure names given to the same system of loga 
rium, The base of the system of hyper 
bolic logarithm is 2.718281-++. It derives its 

ime from its measuring the area between 
the equilateral hyperbola, an ordinate, and 

ie axes of co-ordinates when these are the 
symptotes. You will find this system, as 
vell as the common system of logarithm, 
xplained in Davies’ New Bourdon, or in 
Loomis’ Algebra. 


AMERICAN 


(481) W. H. P., Buffalo, N. Y., writes: 
Iam about to manufacture dampers out of 
sheet steel or iron. I would like to know 
what I can use to stain or color them black, 
that will be cheap and can be, used as a dip 
without leaving much drip, something that 
will also prevent them from rusting. A. 
The following solution for producing a d: irk 

color .on iron and steel has been recom- 
minted : Ferric chloride, 10 parts; water, 
200 parts ; potassium sulphide, 1 part. The 
articles may be immersed in the solution or 
painted with it, then allowed to dry by ex- 
posure to the air, and finally brushed with 
a waxed brush ; a fairly good black bronze 
may be obtained in this way. This solu- 
tion, with the omission of the potassium 
sulphide, may be used for bronzing iron or 
steel. The color is brown after two im 
mersions, with subsequent air drying, and 
uniformly distributed over the surface. A 
dense and fairly uniform grayish-black 
color can be produced on iron by digesting 
flowers of sulphur with turpentine, paint 
ing the work with the liquid, allowing to 
dry, and then heating over a clear fire, or 
on a hot stove. The foregoing has been 
taken from ‘‘Metal Coloring and Bronzing,” 
by A. H. Hiorns. 


(482) B. E. W., Three Rivers, Mich., 
writes: We have a steam drum 42 inches 
long and 23 inches inside diameter. Now 
we wish to put in two cast-iron heads. 
Please explain and give formula in full for 
finding the required thickness of metal with 
a steam pressure of 150 pounds per square 





inch. A.—The thickness can be found by 
the following formula : 
F { Ae 2 
oO x7 


in which ¢ denotes the thickness in inches, 7 
the radius in inches, p the pressure per 
square inch, and f the safe working stress 
of cast-iron, which for this purpose we may 
take at 2,500 pounds. Applying this formu 
la for finding the thickness of heads in your 
case, we have 7 11.5, and p 150 ; sub 
stituting these values for the symbols in the 
foregoing formula, we have: 

oe / aX Tho IS = 8.87 inches. 

6 x 2 500 

Here we have assumed that the head has 
no braces, and is not ribbed. Of course, 
when ribbed the thickness can be reduced. 
We have also assumed that the heads are 
flat or nearly so. 2. Please give me the 
standard method of testing single plate 
wheels with chilled treads. Have you ever 
treated on the design and molding of single 
plate chilled car wheels in your pope , if so 
what is the date of the paper? A.—We 
have published an article treating on ‘mold 
ing chilled car wheels, by S. Bolland, in our 
issue of December 15, 1892; in this we be- 
lieve you will find the information you seek. 


(483) A. W.S., Brooklyn, N. Y., writes : 
Kindly inform me how to determine the 
center of gravity of a figure a, ), ¢, d, the 
radius of the arcs being given. A.—Cut a 
template to any scale to the form of the 
figure. Since it is symmetrical the center 
" of gravity will lie 
on the center line 4 
d. which, if pro 
longed, will pass 
ye through the centers 


id 


. from which the ares 

/ / have been de- 

/ | scribed. Suspend 
/ freely the template 
| from any point, as 
| yf, and from the 
| Gt, sume point suspend 
— a plumb line; the 
\ point G in which 
\ \ the plumb-line 
) \ crosses the center 
\ \ line } d will be the 
% center of gravity. 

\ The template may 

if be suspended in suc 
cession from several 

other points chosen 

“© at random; the 

plumb-line sus 

pended from the 








—) same points must 
through — the 


pass . £ 2 
point G, if not there 


is inaccuracy some- 
where. The center of gravity may in 
many cases fall outside of the arc a dc, 
but this will not make any difference 
in the foregoing method of finding the 
center of gravity. All that need to be done 
in cases of this kind is to draw on the tem 
plate a line f 7 coincident with the plumb- 
line as far as the template will allow; after 
that fasten the template to any plane sur- 
face, and continue the line f g on this sur- 
face; alsodraw the center line / d to meet 
tg; the point in which these lines intersect 
will be the center of gravity. 
(484) W. T. 8., Providence, Rt. I., writes : 
I have a swing saw frame that 1 wish to 
counterbalance. The frame is about 8 feet 
long and I want to put a weight at ¢, as 
shown in sketch, about 2 feet below the up- 
per support a, so as to swing the frame out 
of the way and hold it there. Please give a 
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rule for finding the weight in the counter- 
balance at c. A.—Draw the frame a sin a 
position which it is to occupy when out of 
the way; also draw the arm c¢ gin the de 
sired position. The length of the arme g 
is, of course, arbi 
trary and must be 
established to suit 
your ideas. Assum- 
ing now that the 
position of the cen- 
ter of gravity ¢ of 
the weighth as been 
fixed; then through 
this center and also 
through the center 
of support a draw 
vertical lines ¢ fand 
a d of any length. 
Through the point 
), the common cen- 
ter of gravity of all 
the parts of the me- 
chanism which ; a e 
swinga round the 

center a and which 

are to be balanced, draw the vertical line 
b ¢, Lastly, draw a horizontal line inter- 
secting the vertical lines in the points f, 
d,e. Now for equilibrium of the parts in 
the position as here shown, the distance 
fd in inches multiplied by the weight ¢ in 
pounds must be equal to the distance d 
in inches multiplied by the weight in pounds 
of the parts which are to be counterbal 
anced. This condition of equilibrium can 
be expressed in symbols as follows: Let n 
denote the distance fd ; m the distance de; 
e the weight of the counterbalance, and ? 
the weight of the parts to be counterbal 
anced; we then have 


Hanger 





nxXe=m>~>X bd. 


If now the values of , m and / are known, 
the weight ¢ is easily found from the fore 
going formula. If, for instance, the weight 
of the parts whose center of gravity is at / 
is 500 pounds, and the distance m is 24 
inches, and the distance 7 is 12 inches, then 
we have 
24 x 500, 

24 «x 400 
12 
Here we have taken the length of the arms 
in inches, but we could have obtained the 
same results by taking these lengths in feet. 
We could also bave taken the weights in 
tons without changing the result; but it 
should be remembered that whatever unit of 
measurement or unit of weight we adopt, 
these must not be changed during the solu 
tion of a problem. It should be mentioned 
that in the foregoing the weight of the arm 
cg has been neglected. 2. In which books 
will I find the solutions of similar problems? 
A.—Any good book treating on mechanics 
will give the principles upon which the so- 
lutions of such problems are based. Of 
course the applications of these principles 

you will have to make yourself. 


2 xe 


consequently c 1,000 pounds. 


(485) F. C. S., Guilford, Conn., writes : 
In a recent issue of your paper I ran across 
some information which was confusing, and 
I take the liberty of asking an explanation. 
You answered a correspondent who in 
quired for a rule to find the diameter of a 
pipe 6 feet long filled with oil that will 
have a pressure of pounds at the base. 
I know that a difference in diameter of 
the pipe produces a difference in pressure 
of the liquid contained, yet in your answer 
to another question (428) the diameter of 
the pipe is not taken intoaccount. I cannot 
understand why this is necessary in one 
instance and not in the other. A.—A care 
ful perusal of these questions will show 
that in the first one the pressure on the 
whole surface of the lower end was re 
quired, we therefore had to take the diameter 
into account In the second question, the 
pressure per square inch of surface at the 
bottom of pipe is given, which will not be 
affected by the diameter of the pipe, and 
therefore was left out of consideration. If 
the pressure on a surface of a given area is 
required, then multiply this area in square 
inches by the pressure per square inch, the 
product will be the pressure on the given 
surface. 2. You state in reply to Question 
239, in your issue of May 28, 1887, that the 
distance on the scale remains the same so 
long as the inside diameter of pipe equals 
that of the glass tube, whilein your reply 
to Question 89, February 25, 1888, you say, 
‘but the length of the scale will not be 
changed by changing the diameter of the 
glass.” This appears contradictory, yet you 
will probably be able to make a clear ex- 
planation. A.—Our correspondent refers 
to a siphon gauge in which a column of 
water balances the air pressure. It consists 
simply of a wrought iron tube bent toa U 
shape with a vertical glass tube attached 
to one end to show the water level, with a 
scale fixed alongside of it on which 133 
inches indicate a pressure of one pound. A 
careful perusal of the description of the 
construction of this gauge and a little 
study will show that for a scale of this kind 
the inside diameter of the glass tube must 
be equal to the inside diameter of the iron 


9 


pipe, because ip this case the fall of the 

vater level in one leg must be equal to the 
rise of the water level in the glass tube ; if 
the inside diameter of the iron tube is larger 
or smaller than that of the glass tube, there 
will be a difference in the fall and rise in 
the water levels, and under these conditions 
the scale would have. to be changed to suit 
these conditions. In this answer we also 
state that this scale is suitable for any 
diameter of glass, provided the inside diam- 
eter of the glass is equal to that of the pipe. 
In the answer to the second question to 
which our correspondent refers, we state 
the same thing, namely, ‘‘ that the length of 
scale will not be changed by changing the 
diameter of the glass.” We see no con- 
tradiction in these answers. Your other 
questions will be answered soon. 
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Transient A Ivertise me nts. 50 cents a line for each Jor each 
insertion under this head. About seven words makea 
line. Copy should be sent to reach us not later than 
prasit rial id the —_ week's issue. 





Grant’s Gears, Lex’n, Mass., & P *hila.. Pa. See p. 12. 
Ideal Drawing Stands. M. C. Hammett, Troy, N.Y. 
Forming Lathes Mer. Mach. Tool Co., Meriden, Ct. 
6-Spindle Turret Drills. A. @ Quint, Hartford, Ct. 
Milling Machs. Kempsmith M. T. Co., Mill., Wis. 
Pattern and Brand Letters. A variety of sizes 
and styles. Heber Wells, 8 Spruce St.. New York. 
Drill Presses, with Tapping Attachments. 
Gould & Eberhardt, Newark, N. 
Davis Key Seating Machines kept in stock : 
Manning, Maxwell & Moore, 111 Liberty St., N. ¥. 
Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,38 Cortlandt St., N.Y. 
Pulley lathes, most efficient offered. The Lodge 
& Shipley Machine Tool Co., Cincinnati, O. 
Avr Compress ors for every possible duty. Clayton 
Air Compressor Works, 43 Dey Street, Y. 
For Cypress Tanks and Vats, address W. Cald- 
well Co., Floyd and Main Streets, porte Boa = 
Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuam apparatus, 
air pumps, acid blowers, filter press pumps, ete. 
‘Shapers (Double Triple Quick Stroke ’’) 
Trade Mark 
Gould & Eberhardt, Newark, N. J. 





Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yccum & Son’s 
Shafting Works, Drinker St., Philadelphia, Pa. 


Most sensitive and durable Damper Regulator 
made; works within one pound. Send for circular. 
T. Kieley, 11 W. Thirteenth Street, New York. 

Improved Duplex and Special Gear Cutters in 
stock and to order: Gear and Milling Curters of 
ail descriptions. R. M. Clough, Tolland, Conn. 


2-inch breech-loading rifled mortar & mounting, 
w'ght 118.000 Ibs., front Gov't B’ld’g, World’s Fair; 
des’n on applica’n. Builders [ron F’dry, Prov., R. I. 
“Pumping Machinery.”’ New book, 450 pp, 8vo, 
270 Eng. Prospectus tree. W. M. Barr, 3223 Powel- 

ton Avenue, Philadelphia, Pa. 
Gear Cutters, Auto. Specially adapted for Motor 

Gears and all other style Gears 
Gould & Eberhardt, Newark, N. J 


‘Binders’ for the AMERICAN MACHINIST. Two 
styles, the ‘Common Sense,” as heretofore sold by 
us and mailed to any address at $1.00 each, and the 
**New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers With full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PUBLISHING Co, 203 Broadway, New York. 

“Indieator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu- 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
postpaid. Published by John Wiley & Sons, 53 East 
Tenth Street, New York. 


— . SY — 
An Engine Standard and Cylinder Pat- 
tern—IlI. 


By J. HORNER. 


The box for the main core for the stand- 
ard is shown in Fig. 14. It is a half box, 
both halves of the core being symmetrical. 
Each half is rammed separately in this box 
and the two struck together before being 
put into the mold. The main box is framed 
together with sides A A, grooved in ends B 
B and bottom board C, forming a skeleton 
within which the precise outlines and vari- 
ous parts of the box are fitted. The various 
parts are as follows: 

The front end of the box is fitted with 
blocking D to make the dimensions there 
correspond with the dimensions of the print 
N Nin Figs. 8, 9 and 11 (see previous paper) 
that is the thickness n, the length 7’, and half 
the depth ~ n, similarly lettered in both sets of 
figures. Beyond this there are pieces fitted 
within the sides of the box and cut to the 
longitudinal and the transverse curves of the 
internal portions of the standard, corre- 
sponding with the transverse sections given 
at various localities, as in Figs. 1, 2, 4, 7. It 
is necessary to work these as carefully as 
the external portions of the pattern, other 
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wise the thicknesses for metal will be found 
to vary when the core is put into the mold, 
and as these castings are made very light, 
the thicknesses not exceeding 4” or 3’, slight 
inaccuracies would be very marked. 

The principal fitting on the bottom board 
Cis the piece H. This corresponds io area, 
outline and position with that of the recessed 
flat piece 7 on the pattern, Fig. 8, and 
forms that portion of the core which rests 
upon the portion of the mold formed by the 
flat piece in the pattern, The curved side 
pieces F, F, H, H/ in the box, form the in- 
ternal curvature of the column, shown by 
dotted lines in Fig. 1. 


At the top end of the box the flat piece 7 


terminates at ¢’, and the portion between 
that and the end cross-bar B is blocked up 
and worked to a semi circular form, corre 
sponding with the interior portion of the 
casting ¢ in Figs. 1, 2, 4. and 8. One half the 
stuffing box A and its print /’ is screwed in 
the center to the end cross-bar. The portion 
marked z in Fig. 2 is also worked in the box 
at 2. 

At the lower end of the box the portion 
between the print D and the flat piece is 
fitted with sweeped pieces JJ I and J, 
whose longitudinal and cross sections corre- 
spond with the similar sections of the cast- 
ing in that locality. A template like Fig. 
15 is used for working the various trans- 
verse curves of #' F'and of J/ JI, the edge a 
bridging across the joint edges of the box. 
The part P is recessed like the similar re- 
cess P behind the crank bearings /’in Fig. 2. 

There are two blocks A X in the box 
which form the concave guides—compare 
with Figs. 1, 2 and 5—/# #£ in the casting 
for the slipper or cross-head. These pieces 
Kk K form, of course, but one half guide 
each, their center lines corresponding with 
the joint edge of the box, or with the line 
a—a in Fig. 5. 

Lugs 1 are fitted in the box correspond 
ing with those portions of the lugs @ which 
come within the casting, with 
Figs. 1,2 and 7. These complete the core 
box. 

The core for the cylinder A and its stuff- 
ing box A is struck against the board in 
Fig. 16, and end A is thrust into the corre- 
sponding hole formed in the main core by 
the print A’ in Fig. 14. 

The jacket core ¢ in Figs. 2 
made in the box, Fig. 17, the first views be 
ing an outside, the second a sectional view 
of the box. This box is open at the sides, 
so that the outside of the core is strickled, 
the edges of the overhanging top and bot- 
tom pieces A and B# affording the necessary 
guidance to the strickle. In order to permit 
free delivery of the central portion or body 
of the box from the core it is necessary to 
divide it into three portions seen in section 
in Fig. 17 a. The central part C is withdrawn 
from the core first in the direction of the 
arrow, and the projecting side pieces D and 
Fare taken out afterwards in the direction 
indicated by their arrows. 
a, Fig. 
which the air is permitted exit from the core, 
compare with Fig. 2, and through which 
the core isremoved from the casting. After 
wards they are closed by the top cover of 
the cylinder. The boss fis for the pet cock 
to pass through, seen at fin Fig. 3. The 
exhaust passage passes through the boss g, 
seen also in Fig. 8. The leading corre- 
spondences of the box with the casting are 
indicated by the similar reference letters in 
Figs. 2 
diameter, cc interior diameter, d d thickness, 
ee length on one side, ff length on the other 
side. 

The core box for the steam chest, Fig. 18, 
is rather intricate. I have drawn it to alarger 
scale than the other figures, the better to 
show its parts. The passage cores and a 
portion of the exhaust core were made in 
one with the steam chest core, in order to 
ensure closer accuracy and to prevent risk 
of insecure fixing and venting in the mold. 
This is a practice frequently adopted in 
work of this type. Asa rule the less luting 
together of separate cores the safer. 

The box is formed of two sides A A, two 
ends B B, and a bottom board ©. The 


compare 


and 8 is 


The three open 


ings a, a, 17, are those through 


and 3, as a a length, > } exterior 
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length gg, width / h, and thickness / J, re- 
spectively, of the print portion correspond 
with the similar length gg, width / h, and 
thickness j j of the print in Figs. 8 and 10. 
The length / &, width 77, and depth m m of 
the recess respectively of the steam chest in 
the box, Fig. 18, correspond with the simi- 
lar length & &, width/ J, and depth m m of 
the recess in the casting in Figs. 1, 2 and 3. 
The inner face n n corresponds with the 
inner face » n of the internal flange of the 
steam chest; / i are the steam passages; 7 is 


J 
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The pieces / / are also divided along the 
plane z—vz, and doweled, otherwise they could 
not be withdrawn from the mold, owing to 
their curved form. The curve of the ex- 
haust passage is continued in the bottom 
block #, and a> short supplementary bit of 
straight core completes itin the mold. The 
bottom block F is also divided and doweled 
as seen in the transverse section. The steam 
passage cores are formed between the blocks 
mmand D; m m are doweled onto # and 
let into the ends B B. and are thus kept se- 
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cepted a position with the Westinghouy 
Electric Company, at Pittsburgh— x 
trical World. 

Wasted Energy. 

A short time ago we had something to; 
regarding the waste of energy in inventi; 
useless or worse than useless things. ‘] 
following correspondence, copies of whi 
have been sent us from a well-known man 
facturing concern, shows that an. engine 
usually wastes energy a: 
time in the effort to show 
one of these misguided 
dividuals the error of his 
way. The engineer’s lette; 


Print = 





Fig.16 


tt 


Dp 


bb 


K-——-@e —" 


«a 


Elevation 


> im 


Fig. 17a 


KF 


A ; 
I 
i 
D 
= 


AN ENGINE STANDARD PATTERN. 


the exhaust passage similarly lettered in 
Figs. 1 and 2; & & are the facings for valve 
guides. 

The box is put together in such a way that 
all the parts, while incapable of movement 
during ramming, shall be easily removable 
for the delivery of the core. The bars / / 
between the passages are let or recessed into 
the block J forming a portion of the body 
of the box, and are therefore incapable of 
movement, and the edges of their curves are 
kept intact. In order to ram between them 
the piece above, which forms the upper 
bounding edges of the passages, and which 
carries the top valve, facing is made remov- 
able. This piece is removed in the plan 
view in order to show the passages clearly, 





curely while the passages / / are being 
rammed. At /’ the boss which forms the 
stuffing box for the steam chest—compare 
with Figs. 2 and 3—is fitted. 

The core box, Fig. 19, cores out the bear- 
ings /’ #’in Figs. 1 and 2, and the print for 
itis shown at F" in Fig. 8. The box, Fig. 
20, takes out the recesses O O in Fig. 2, and 
fits the print impression 0 in Fig. 8. Both 
figures are self explanatory. 

a 

Miss Bertha Lamme, of Springfield, O., 
recently received a degree of electrical engi- 
neer at the Ohio State University. She is 
said to be the first woman in the world to 
receive this degree, and led her class all 
through the course. She has already oc- 


Se 
Fiy. 14 Lin 


to us is as follows: 
Yditor American Machinis;. 
‘“The writer read wit}; 
interest an editorial in your 
issue of August 24th, titled 
‘Wasted Energy,’ and it 
came in just at atime that 
the writer could appreciate 
the force of it, as he was 
just in correspondence wit) 
one of these ‘ wasters’ 
Dalby Springs, Texas. W, 
first received a postal ca 
from him and replied as pe: 
copy of letter inclosed, ho; 


Section 
wena 





ape ea ee ing to do him some good 


nay but (like a great many 
others) my experience 
that it does not do any good 
to attempt to choke them 
off. His reply of August 
= ist would indicate the im 
possibility of convincing 
him by any argument that 
any mechanic might ad 
vance, and the writer be- 
came tired and did _ not 
answer it. 

‘We inclose the whol 
correspondence to you. I! 
you should keep an articl 
in your paper of similar 
: vein to that of ‘Wasted 
D | mnergy,’ it could be read 
mii by a great many would-hx 
inventors with profit. 

‘Yours truly, 
bo. BS 


Section 
y--9 
Fig.17 





The postal card referred 
to reads as follows: 

‘*DALBY SPRINGS, Tex 

‘* July 27. 
“8. 3G. Co.: 

‘‘T have a machine gear 
that will increase th 
amount of power applied 
to any desired amount. lt 
is simple, durable, 
neat. If you can’t 
help me sell. I am poor; 
will pay you for anything 
you may do for me. This 
TT ) is the world’s greatest in 
vention. I would love t 
sell, B. &.” 


and 
buy, 





an 


To this card the enginee: 
replied for the firm as fol 
lows: 

gpl A Ge 

‘* DALBY SPRINGS, Tex 

** DEAR We have 
your postal card regardin: 
the power increasing machine, and would 
State that you are on the same track that 
hundreds of others have been ever sinc 
crank or any such mechani 
cal appliances were discovered. It seems 
strange that in this enlightened age when 
the common principles of mechanics should 
be understood by even a schoolboy, that 
men will allow their minds to run to waste 
on such a mechanism as you describe. In 
the first place, there is nothing that can ever 
make power out of nothing. The power of 
a steam engine is based entirely on the area 
of the piston, the rate of its movement and 
the pressure of steam uponit. If an engine 
running with 250 feet of piston travel can 
deliver to any machinery by means of belt 





SIR: 


a gear or 
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or gearing 25 H. P. at a certain pressure of 
steam, and if the speed of this engine is 
doubled, other conditions remaining the 
same, you will get double the power. The 
only way the power can be increased is by 
increasing the piston travel or by increased 
pressure of steam, and all the mechanism 
you could apply to any machine to double 
its power would be entirely fruitless. You 
cannot make power out of nothing, and the 
sooner you cease experimenting on this 
line, the more time and money you will 
save. A man applying his strength to a 6” 
crank and lifting a certain load by means of 








Fig. 19 
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and in three rounds two times the power 
that I had when I started—I should say 
leverage, but leverage is power. I can in- 
crease the stroke to any desired length, and 
will give a working test to prove what I 
say. I will mortgage two thirds of this 
machine gear to have it patented in all coun- 
tries where patents are granted, and to have 
it manufactured, or will give one half the 
machine, or I will sell the invention, with 
working test, for ove te nth its worth. ™ 


New Small Arm for the Navy. 


A Washington dispatch says: The adop 
tion by the army of a new magazine rifle, to 
displace the rifles with which it has been 
armed for years, is to be followed by the 
selection of a new arm for the navy. 

The Small Arms Board, which for weeks 
has been discussing the caliber of gun best 
adapted for naval purposes, has concluded 
that the army 30 caliber is not the gun for 
the navy, and has recommended a rifle of 
the remarkably small caliber of six milli- 




















meters, or of about 234 caliber. The re- 
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Section 


a rope around the shaft, will find that he 
can move it much easier if the crank is 
twice the length, but he is going through 
twice the space to accomplish it. 

‘‘We write you in this way because we 
are conversant with the bent of minds 
which are not thoroughly up in the knowl- 
edge of mechanics, and if any word of ours 
will prevent them from wasting their energy 
ind cause them to divert it to some useful 
paths, we shall think we have been at least 
of some benefit to humanity, and we say— 
‘Don’t fool with it any longer.’ 

‘* Yours truly, 8. E. Co., 
' i. G. 8.” 


‘““Datpy Sprines, Tex., Aug. 1, 1893. 
“Mr. L. G. S., the James Watt of this day : 

“IT thank you for your kind letter. No 
one but a great and kind man could have 
written such a letter. I note what you 
have said. Action and reaction are always 
equal and opposed to each other. I say 
that one-third of the power generated 
is lost in changing reciprocating motion 
into rotary motion; and in every round of 
the piston I have one-third more power, 
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port of the Board was approved by the 
Chief of Ordnance and forwarded to the 
Secretary. He has just approved it. The 
Ordnance Bureau will now begin the manu- 
facture of rifle barrels of this caliber, and 
will call upon inventors of the country to 
submit their inventions of breech mechan- 
ism and stocks to suit this caliber. 

The adoption by the army of an arm of 
foreign invention will not control the navy, 
if it be possible to secure a rifle of domestic 
invention, and having every feature of value 
which the mechanism of the army 
possesses. The Board, in determining upon 
the caliber, was influenced by the greater 
value to the service of a gun with smaller 
caliber than that of the army, rather than 
by the advantages of having the rifles of 
identical size, with a view to the use of in- 
terchangeable ammunition. This advantage 
was not overlooked, but it was decided that 


gun 


the occasions for the use of interchangeable 


immunition were so rare as not to warrant 
sacrificing what the 
superior type of gun. 

The Board finds that the smaller caliber 
rifle has many advantages over the Krag- 


soard thought was a 
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Jorgensen gun of the army, which is of 30 


caliber. These are: Flatter trajectory, 
which will do away with sights; greater 
velocity and necessarily greater range, 


lighter ammunition, and greater accuracy. 
Some barrels for tests at the ordnance shops 
here are now being manufactured of this 
caliber. The bureau will also experiment 
with a barrel manufactured of steel, with 
25 per cent. of nickel. 

Under the plans of the department the 
navy will furnish the barrels and ammuni- 
tion, and the inventor who shows the best 
breech mechanism will supply the stock 
and all other parts. 

Fully 5,000 rifies are necessary to supply 
the enlisted force of the navy. 

——— 

In view of the frequent failure of large 
fly-wheels of late, the attention called to the 
matter of the fastening together of the 
sections of such wheels by Mr. Charles T. 
Porter in his recent paper presented at the 
Chicago meeting of engineers and published 
in our issue of August 10, is opportune. 
Mr. Porter's conclusion was that in many 
such wheels this fastening is inadequate, 
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Fig. 20 


and we believe he is quite right. The rea- 
son for this may very likely be that there 
has been a gradual increase in the speed of 
so called slow speed engines, and the fasten- 
ing together of the sections remains about 
as it was. The old conventional speed of 
fifty or sixty revolutions is something of 
the past, and has not been met, as it should 
by correspondingly stronger 
The matter is serious enough to 
call for immediate attention, even if some 
wheels now in use are broken up and re- 
placed by stronger ones, unless they can be 
strengthened. When a fly-wheel goes to 
pieces it is likely to do a good deal of 
damage to property, and result in loss of 
life, as in a quite recent instance. Of course 
no builder of steam engines would know- 
ingly let an unsafe wheel go with one of 
his engines, but there is certainly the neces 
sity for the application of a little arithmetic 
to the fastenings of some wheels that do go 


have been, 


wheels. 


into use. 
am ~ 
An accident, the exact nature of which is 
at this writing somewhat uncertain, occurred 
on board the ‘‘ Montgomery,” a recently 
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completed naval vessel built by the Co- 
lumbia Iron Works, by which the chief 
engineer of that establishment, Zacharia 
Menshaw, was scalded so badly by steam 
that he died within a few hours. The boat 
was undergoing her third private trial trip 
at the time, being still in the hands of the 
builders. 

To judge from what can be made out by 
the press reports, a steam pipe gave away, 
and the valve, whose position was unknown 
to most of those aboard the boat, was be- 
sides not readily accessible, and for about 
an hour the steam rushed forth before it 
could be stopped. 

sas SR 
Giood Steel. 


When mechanics read of steel shells 8 
diameter, and weighing 300 pounds each, 
being fired through steel plates 9" thick, 
oil tempered, and specially made with a view 
to resistance, they naturally think of the 
advantages that might result from the use 
of such steel for punches. 

When ordinary untempered steel is to be 
punched we usually consider that it ought 
not to be much thicker than the diameter of 
the hole, and that the speed at which the 
punch passes through the steel should be 
very slow. Here is a punch that goes 
through oil tempered steel, thicker than its 
own diameter, at a speed of 1,624 feet per 
second, or at least 3,000 times as great as 
is considered proper for punches used in 
punching machines, and the report says 
the shell was scarcely scratched, and that its 
point was intact. Of course, we know that 
this same shell could not be depended upon 
to make as many holes in this manner as a 
punch is expected to make, but it is also 
quite certain on the other hand that a shell 
made of such steel as is usually put into 
punches, and tempered in the same manner, 
would «ull to pieces upon striking a 
tempered steel plate. It seems pretty cer- 
tain that the army and navy are using steel 
that is far superior to that which is ordi- 
narily used in industrial operations. 

It may true that there would 
be relatively little demand for this high 
grade steel in shops, seeing that so many of 
them now pay altogether too much attention 
to the price of steel per pound, and _ too 
little to the saving that might be made by 
using a higher grade at two or three times 
its price. 


ir{ 
£o 


also be 


=p 

Naval Contractor Hichborn, in a series of 
articles on Sheathed and Unsheathed Ships, 
in the American Shipbuilder, states that, 
“From July 1, 1880, to July 1, 1887, our 
naval vessels consumed about 827,500 tons 
of coal at an aggregate cost of nearly 
$2,500,000, which gives an average of 
46,775 tons at a cost of $357,143 annually.” 
According to these figures the price per ton 
is about $7 63. 














The Taylorsville (N. CC.) Cotton-mills will add 
machinery 

T. 8S. Dowse will establish a planing-mill plant at 
Ontario, Cal 

A new stove foundry plant may be established at 
Pittston, Pa. 

An addition is 
Elkins, W. Va. 


being made to car shops at 


The Lawrence Belting Co. mill, at Millville, Mass., 
is to be enlarged. 


The Forbes Fiber Co., of Jersey City, N. J., has 
been incorporated, 


W.N. Seay will rebuild his burned planing-mill 
at Buena Vista, Va. 

W. B. Woodruff will rebuild his two burned saw- 
mills at Empire, Ky. 


Klug, Baches & Stoll, of 
erect a brass foundry. 


Milwaukee, Wis., will 
J. J. Morris will erect a saw-mill plant at Byrd’s 
Switch, near Salisbury, Md. 


R. C. Strangman will locate a bottling establish- 
ment at Washington, N.C 


Stone & Millizan will erect 
building at Lake Charles, La. 


a $20,000 mercantile 
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of Henderson, will erect a tobac- 


Ky 


John D. Elliott, 
co factory at Owensboro, 


The Breithraupt Leather Company will erect a 
new building at Listowell, Can 

A new boiler is being added to the Farnsworth 
woolen-mill, Lisbon Centre, Me. 

Skeeky, Owen & Co. wiil immediately rebuild 


their burned tannery at Rankin, Pa. 
Tillott Wood 
cotton ginnery 
H. K. Colkitt, 
a last manufactory at Memphis, 
It is very probable 
will shortly be erected in Columbia, Ala. 
{8x24 feet, will be 
West Kennebunk, Me 


his recently burned 


Tex. 


will rebuild 
at Hampstead, 
of Vincennes, NX. J, will establish 
Tenn. 
that another cotton factory 
A cotton house, erected at 
Lord’s twine-mill, 

The Whitman & Barnes Manufacturing Company 
will rebuild its burned reaper works at St Louis, 
Mo. 

The Manor Big Vein Coal Company 
organized to develop coal mines near Shaw, W. 
Va. 

W. L. Grant & will 
wooi-working and machine shops at White Plains, 


, at once. 


has been 


Sons rebuild their burned 


Ga, 


Work will shortly be commenced on the enlarge- 


ment of the Phoenix Iron Works plant at Mead 


ville, Pa. 

The Springfield (Ill) Boiler and Manufacturing 
Company will increase its capital stock from $78, 
000 to $178,090. 


at Bridgeport, O., re 
The mill employs over 


Etna Standard Mill 
20th. 


The 
sumed work on tne 
1,000 men. 

The Troy (N. Y.) Nickel Works Company will 
erect a large plant on property recently purchased 
at Mechaniesviile, N. Y. 

The Everett Glass Works at Bedford, Pa., which 
have been idle for the past three months, started 
up the Mth inst., giving work to 100 men. 


The York Rolling-mill, York, Pa., after a sus- 
pension of several months, started up in full the 
1xth. Between 300 and 400 men resumed work. 


The large puddle-miil of the Glasgow Iron Com- 


pany, at Pottstown, Pa., resumed operations on 
the 1sth., giving employment to a large number of 
hands. 


The Midland Manufacturing Company, of North 
Topeka, Kan., is adding a brass foundry to its 
works beside making other additions and improve 
ments. 





Buffalo Heating and Ventilating Company 
has the construction of its plant, 
near Buffalo, and will be ready to begin business 
early in November. 


The 
commenced 


The five woolen-mills of the Rodman Manu act- 
uring Company and the Gregory Mills, at Provi 
dence, R. [., started up on the 18th.; after a shut 
down of eight weeks. 

The site of the buraed Fort Pitt tannery 
Braddock, Pa , has been purchased by the Brad- 
dock Wire Company, which will erect a mill for 
the manufacture of billets. 

The Lakeside Nail Mills, at Hammond, Ind., 
which have been closed since July, vegicste up on 
the 1&th., with their full force of 250 men. The 
company will soon increase the canes e to 400. 


at 


The McShane Company will begin building their 
Rahway, N. J., as they 
understanding with the 
with regard to 


new factories at soon as 
can reach a satisfactory 
Pennsylvania Railroad Company, 


freight rates. 


It is reported that the Industrial Works, of Bay 


City, Mich., the most important manufacturing 
concern there, will start up this week, after being 
shut down for six weeks. The works employ 


about 300 persons. 


The Bellaire (Ohio) Riverside and Wheeling Iron 
and Steel Company’s works in Bellaire and Ben- 
wood, West Va., after ten weeks’ stoppage, have 
started. Work will be continued while orders 
last giving employment to 5,0C0 operatives. 


The Remington Arms Company’s works at Ilion 
started up on the 1s8th., working full time witha 
full set of hands, after more than a month’s shut 
to half time with a small force. Sporting 
goods to be manufac 


down 
arms and bicycles are the 
tured. 


Ss. S. White Dental Instrument Works at 
Bay, Staten Island, the largest in the 
wor d, have resumed operations, and are running 
on full time. The Baldwin-Douglass Wall Paper 
Factory at West New Brighton has also started 
up again. 


Tne 
Princess 


Four mills at Holyoke, Mass., which have been 


closed or partly so for some days, resumed 
work with full foree on Wednesday. They are 
the Riverside, Linden, Holyoke, and Connecticut 
River paper-mills. There are already indications 


of a busy fall and winter season in the paper-mills. 


The rapid development of South Africa is creat 
ing a good and constantly increasing demand for 
American machinery. The J. A. Fay & Egan Co., 
Cincinnati, have recently sent to Algoa Bay one 
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Books for Molders. 
Dingey’s Machinery Pattern-Maker. 


Cloth. $2. 


BOLLAND, THE IRON FOUNDER. 


+ Re Cloth. $2.50. 
JOHN WILEY & SONS, - 


12mo, 


NEw YORK. 


Ready Made Cut Gears. 
Ready Made Cast Gears. 
Ready Made Brass Gears. 
diears Made to Order. 
Gear Cutting. 

Gear Book, 15 cents. 
Treatise on Gears, $1.00. 
Gear Cutting Machines. 
GEORGE B. GRANT, 
Lexington, Mass., 

and 125 South 11th St., 
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Non- Sonouctine devenuta FOR STEAM AND Hot WATER PIPES, BOILERS, ETC. 


ASBHSTOsSsS BOILER 


JOHNS MANUFACTURING COMPANY, 
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Cov BRINGS. 


H. W. Johns’ Asbestos Miliboard, Cheathings, Building Felts, Fire-Proof Paints, Liquid Paints, 
Asbestos Roofing, Etc. 


87 MAIDEN LANE, N. Y. 





Jersey City, CHicaco, PHitapeteHia, Boston, London 


Mr. F. A. Scheffler, General Sales Agent for 
the Stirling Boiler Company, in New York, writes 
us as follows: Weare pleased to inform you that 
we have recently closed the following sales: 10¢ 
horse-power for Salem, Mass., through our agent 


of their well-known large and heavy Band Re- 
saws having a capacity of over 40,000 feet per 
day. 

at Baltimore, 


The Mount Vernon Cotton-mills, 


Md, have resumed operations. The mills shut 

down for two weeks for repairs t) the machinery. | 7: B. Sargent 400 horse-power boilers for Algon 
It was stated at the company’s offices that the |@U!2 Coal Company, and 250 horse-power boilers 
outlook for trade was good and that there were for Lutz, Libby & Co., Park Pl., Pa., through our 


agent, James Meily. We have in view 
large contracts, which, notwithstanding the fact of 
the hard times, we feel pretty confident of closing 
for. We find that inquiries from various electri: 
light and power companies, architects, etc., are 
coming to us to a greater extent than they did in 


sufficient orders ahead to keep the looms buzzing several 
for some time. 

At Carlisle Pa.. 
weeks ago on account of the 
a large number of operatives out of work, 


the silk-mill which closed several 
hard times, throwing 
resumed 


on the 1:th, wit lenty of ‘ders on hand, aa ° ; 
oe : t h plent} OE ters on hat July and August. This shows that business is un- 
The big car works, after being closed down for 


; questionably improving throughout the country. 
several weeks on account of tightness of money, 


opened at the same time. Several large orders for 


; The new station for the Lynn Gas and Electric 

ecirs have been received. ‘ : ‘ pia 
Company, at Lynn, Mass., will be built by The 
The Penberthy Injector Company, of’ Detroit.] Berlin Iron Bridge Company, of East Berlin 
Mich., have commenced the publication of what is] Conn. The dynamo room is 58 feet in width bv 
called ‘**The Penberthy Bulletin.” It will be [157 feet in length, the whole space being controlled 


issued monthly, primarily, of course, to make the] by a traveling crane. The boiler room will be 48 
merits of the Penberthy Injector known, but will] feet im width and the same length as the dynamo 
also contain other matter of interest to engineers,] room. The roof of this building will be entirely 
taken from various trade journals. It will be sent | of iron, constructed under the well-known patent 
to any engineer who will forward to the company | of the Berlin Company. The Berlin Company’s 
his own and his employer's address. patent anti-condensation corrugated iron roofing 
seems in great favor with electric light and power 


Affairs appear much brighter at the Thomson- 


Houston factories at L nn. Mass., for an early | companies as it is fire proof, and at the same time 
resumption of work at somewhere near the ac-}| they guarantee that there will be no drip or con 
customed activity than for some time past. | densation on the underside of the corrugated iron 


Several large orders for ra'lway motors and com- | It is said that this is the only fire proof roof made 


plete car equipments have been re eived, and} where this condition can be guaranteed. 

the production of this apparatus will give employ- 

ment to about the same number of hands as were The Tradesman, Chattanooga, Tenn., in its re 

employed before the partial shut-down. view of the industrial situation in the South for 
A dispatch from Elmwood, Ind., says: The] the week ending September 11, states that while 


business situation here is growing brighter. Among | no decided change is to be noted there is an nnder 


the works now running are: McBert’s mill, 750] current of increased confidence, and an oft-ex 
hands: radiator factory, full capacity: tin plate ] pressed belief that the worst is over, which in it- 
mill, full force and behind orders; bottle works of } self is doing much torelieve the situation. The 


most gratifying feature of the week has been the 
resumption of work at a number of the manufac 
turing plants, and especially the fact that many of 
them are r. ceiving sufficient orders to justify their 
operation. While no change has taken place in 
the cast iron market, the foundries and machine 


THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


Nevison & Weiskopf, 200 bands ; McCloy’s chimney 
glass factory, 500 hands. The plate glass factory 
will start up Octooer 1, with 500 hands. The 
Akron Steam Forge Works are nearing comple 
tion, and the construction of the Raub Locomotive 
Works will begin in the next thirty days. 
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NEW LIGHTNING SCREW PLATES FOR PIPE. 


Also many new assortments for Bolts. 
SEND FOR NEW CATALOGUE. 


WILEY & RUSSELL MFC. CO., 


Mass. 


“LIGHTNING SCREW PLA 
FOR PIPE 


i I, = % Yi 


Greenfield, 


"R, MUSHET’S SPECIAL STEEL” 


SAVES LABOR in being able to run at GREATLY INCREASED SPEEDS, FEWER GRINDINGS. No WASTE inredressing. 
So_e REPRESENTATIVES IN THE UNITED StTarEs. 
B. mM. JT ONES c& CO... 
11 & 13 Oliver St., NEW YORK: 





BOSTON: 143 Liberty St. 


SEBASTIAN LATHE CO. 


117 & 119 Culvert St., Cincinnati, 0. 


Manufacturers of Foot and Power 


ENGINE AND SPEED LATHES, 


For General Machine and Jobbing Shop, 
Electrical and Experimental Work. 


DEALERS IN MACHINISTS’ TOOLS AND SUPPLIES. 


BORING AND TURNING MILLS. 


37, 51 and 62 Inch Swing, with Two Regular Heads. 


42 INCH SWINC, WITH TURRET HEAD, AND 
SCREW CUTTING ATTACHMENT. 


All gears accurately cut. All feeds positive. 
Machines are self-contained and therefore do not require an expensive foundation. 


BRIDGEPORT MACHINE TOOL WORKS, 


E. P. BULLARD, Prop. BRIDCEPORT, CONN. 





eC : — 
9 to 15 in. SWING 
Modern I esign, 
Valuable Features, 
CATALOGUE FREE. 




















New York Office, 39 CORTLANDT STREET, ROOM 86. 
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hops generally report fair orders and with the | 
nereased accommodations they can now secure | 
from the banks, the volume of business is being | 
materially increased. 


Tin The market is firm. Sales of 70 tons for 
October delivery at 20 90c., 20.95¢ , and 2Ic. have 
| been made, and 50 tons for December at ic. For 


spot and September 2ic is quoted, and 21.10c. for 








Machinists’ Supplies and Iron. 


New York, September 23, 1893. 
Iron—American Pig —We quote Standard North- 
ern brands, No. 1 Foundry, $14.50 to $15.00; No. 2, 
$13.50 to $14.25; Gray Forge, $12.25 to $12 50. = 
ern brands of good quality are obtainable at $13.7 
to $14.50 for No. 1 Foundry; $12.50 to $13.50 for No. 
>», and $11.75 to $12.50 for Gray Forge. 


Antimony—The market is steady. We quote 


L. X.. 9.90e. to 10.10e.; Cookson’s, 10%4c. to 10lMc.; 
Hallett’ s, 934c. to I4e., and U.S. French Star, 
10¢e. 


Copper—The market is easier; Lake Copper has 
been sold at 934c. in a small way; Lake compavies 
ire asking 9%c. Casting Copper is held at 93¢c to 


Loe. 

Lead—The market is easy, and the demand is 
ignt. Sellers are asking 3.85c. to December, but 
there are indications that 3.80c would buy. 

Lard Oil—Prime City is quoted at 69c. to 70c. 
sealer -The market is firmer. The asking rate 
is 3.85. to 3.90c. for New York delivery during the 
balance of the year. 
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* WAN TED* 


** Situation and Help’ Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make aline. Copy should be 
sent to reach us not later than Saturday morning jor 
the ensuing week's issue. Answers addressed to our 
care will be forw arded. 





Young man wants position as assistant drafts- 
man. 8. B. Field, Roselle, N. J. 

Reliable and accurate draftsman, age 25, desires 
position; Al references. Box 95, A., AMER. MACH 


Exp'd. draftsman, tech. grad. desires pos. Good 
refs. Steam eng. work pret’d. Box 105, Am. MAcH,. 


Mech. draftsman with exp. in cranes and hydrau 
lic machinery wants pos. Box 100, Am. MacuH. 

Tool maker, years of exp.on machine shop and 
boiler tools, wants position; NY. or vicinity. Ad 
dress P., care AMERICAN MACHINIST. 

Draftsman, Norwegian age 21, tech school grad., 
2 years mach. saop exp in this country, wants pos. 
as dftsman; good ref 2% Grant St., Newark, N. Y. 


Draftsman (designer) experienced on mac h. 


tools, jigs, fixtures and gen 1 mach’y desires posi 
tion. Box 76, AMERICAN MACHINIST. 

Stationary eng. wants pos. chief or second, 14 
yrs’. exp. highest refs ; chief’s license M 
MAcR. 

A young, married man with 5 years’ experience 
in machine shop desires pos. Best ref. Address 


Wm. Heather, care AMERICAN MAcHI» 
Mech. draftsman wishes pos 
in shop and drafting room. 
Address Box 101, 
I want position 
or specialties 
refs. Box 103, 


IST, 

:6 years’ experience 
Excellent references 
AMERICAN MACHINIST. 

as traveling salesman, supplies 
Large acquaintance and exp. Al 
AMERICAN MACHINIST, 


We want agents to handle our gas and g: 
engines in the cities of Boston and Chicago 
be live men. Address Box 102, AM. MACHINIST 


Machine 


isoline 
Must 


tool salesman is open for an engage 


machines engines (steam or gas) andel. m ich'y for 
incand’t ligbt or el. railway; best of refs. Address 
Hox 94, AMERICAN MACHINIST. 


ne 
each with $500 or more; 


M 


Wanted—Machinist and pattern maker’as part- 
rs in an iron foundry in St. Louis; young men 
a good opening. Write J. 
eCash, 619 Harris Avenue, St Louis, Mo. 





| MISCELLANEOUS WANTS 


Advertisements will be inserted under this head at 


35 cents per line, each insertion, Copy s hould be sent to 
reach us not later than Saturday morning for the ensu- 

7 week's issie Insivers Addressed to our care wit 
he forwarded 


& 


ment with alive, progressive firm where his sales 
amounting to $100,000 the past year may be 
doubled, and where services receive fair pay and 
air treatment. Fair Play Mechanicus, Am. Macu 
Wanted —Situation in Phila. assup’t, assist. sup't. 
chief draftsman or designer by mech. engineer of | 
15 years’ exp.: specialties, machine tools, special | 


Cheap 2d hd lathes & planers. S.M York, Clev’d, O. 
Best Steel Flue Scrapers. Kelley Co., Erie, Pa. 

For Sale—Second-hand drill presses, engine lathes 
planers. Dietz. Schumacher & Co., Cincinnati, O. 
Light and fine machinery to order: Foot Lathe 


Catalogue for stamp. E. O. Chase, Newark, N. J. 
Shapers 6” and 12’, $75, $150; lathes, planers, 
drills, tools at panic prices, 229, AM. MACHINIST. 
Rubber, metal and composition patterns for 
earding & grouping: small rubber & metal work to 
order. Jobn T Usher, 116 E. 54th St., New York. 
| We will pay 50 cents each for copies of the 
AMERICAN Macutinist of December 4, 1886 issue, 
must be unsoiled and in good condition. AMERI- 
CAN MACHINIST PUBLISHING COMPANY, 203 Broad- 
| way, New York. 





DON’T ACCEPT ANY SUBSTITUTE 
INSIST ON HAVING 
NICHOLSON. 


sie 00. 











3000 
VARIETIES FILES 
(X. F.] & INCREMENT CUT FILES. 





THE BERLIN IRON BRIDGE CO,, 


Oflice and Works: 
, East Berlin, Conn. 


BURR K. FIELD, Vice-President. 
GEO. 


No. 8 Railroad Ave. 


CHAS. M. JARVIS, Pres. and Chief Engineer. 


FRANK L. WILCOX, Treasurer, 


H. SAGE, Secretary. 














Engineers, Architects and 
Builders of 
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The above illustration shows our regufar pattern of double thickness Corrugated Lron Shutters, composed of two plates 
of corrugated iron (with the corrugstions running at right angles to each otber), built into a heavy angle-iron 
frame, thoroughly supported by banas, flanges, hinges and latch bars, forming a fireproof shutter which 
will not warp, twist or bend when e xpose d to the most severe heats. 


SEND FOR OUR ILLUSTRATED CATALOGU 


REDUCED PRICES oF LECOUNT’S STRAIGHT TAIL DOG. 





These Googe are for sale by CHAS. CHURCHILL & CO., 
/t'd, 21 Cross St., London, England. 





3 No. INCH. PRICE. No. INCH. PRICE 
g 3 1 34... "30.60 10 ...234.... $1.85 
os 2 y%. 70 11 246 1.45 
oe a. .70 12 é ; 1.60 
aoo 4 14.. .80 13....33§... 1.80 
O56 5....1% 80 14... 2... 
T 2 6, 6....398 95 ee | eee 
a ae 9% 16...8 .... 825 
SS 8.0.18 ...110 17.0.8...) 4.00 
te ek. ener B| 18 6 5.00 
= 1Set to2in. 7.80 Full Set.... 81.10 
C. W. LeCOUNT, South Norwalk, Conn. 








BORING «> TURNING MILLS 


COMBINING EVERY IMPROVEMENT. 
14 SIZES FROM 5 TO 20 FEET. 


BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 
Chicago Office: 14 South Canal St. 








ALL KINDS IN STOCK. 
Manufactory, SHEFFIELD, ENG. 

Chief Am. Office, 91 JOHN ST., N.Y. 
WM. JESSOP & SONS, LD, 


Established a century ago. 


TOOLS, 
DRILLS, 
DIES, &c. 















“Star” Screw Cut- 
Foot Lathe ting Auto- 
Swings matic Cross 


9x25 in. Feed, ete. 


PCR RN Ne et 
Scroll Saws, Catalogue 
Circular ree 
Saws, Lathes 
Mortisers. 





of all our 
Machinery. 





eaten Falls Mig Co. 687 Water St., Seneca Falls, N.Y, 








UTTIN 
UTTIN 
UTTIN 
UTTIN 
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LELAND, FAULCONER & NORTON CO, Detroit, Mich. 














Shaw's Patent Compression Shaft Coupling, 


No Keys or Keyseats. 
Sectional Views 
shown in cireulas y 








= 





SHAW 
COUPLING C0, 


314 E. Water St., 
SYRACUSE, WN. Y. 


COOKE &« CO., 


163 & 165 Washington Street, 


NEW YORK. 


WATERS 
PERFECT 
ENGINE 
GOVERNOR. 


Simplest and 
most sensitive. 











WRITE FOR PRICE LIST AND MENTION THIS PAPER. 





A Substi- 
tute for 
HARD FIBR 
Brass, Hard Rubber, Raw Hide and Leacher, 
For BEARINGS, GIBS, GEARS, PACKING, &c., &c, 
MADE IN SHEETS, ROOS, TUBES, WASHERS, &c 


Send for Catalogue and Samples, 


DELAWARE HARDFIBRE CO.,Wi/mington, Del. 














TWEDDELL’S 


HYDRAULIC MACHINE TOOLS. 


TWEDDELL, PLATT & FIELDING’S ‘‘U.S,"" PATENTS. 


For RIVETING, BENDING, FORGING, 
PUNCHING and SHEARING. 


With Necessary PUMPS and ACCUMULATOR, 
Also Special Plant for Riveting Water 
Mains in Position. 
Supplied in Great Britain to all H. M Dockyard, The 
Fairfield Shipbuilding Company, G. Thomson, 
Penn’s, Maudslay’s, and all the h ailway ( ompanies on 
the Continent -Krupp’ 8, Gruson’s, and all the German 
Dockyards and Railways, to Baldwin's, Altoona, Roan 
oke and Scranton Loco-shops, and the leading ship 

builders and Bridge-builders throughout the world. 


LICENSEES AND MANUFACTURERS : 


FIELDING & PLATT, Gloucester, England. 
A First-Class Representative 
Wanted in the U.S. 


Apply TWEDDELL’S SYSTEM, Limited, 


14 Delahay Street, 


Westminster, London, Englan 
Purchasers are Warned against Buying or 
‘sing Infringements of our Patents. 
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PATTERN MAKERS SHOOT PLANE & JACK BOARD. 


A. J. WILKINSON & CO. 


180 to 188 WASHINGTON ST., 


SEND FOR CIRCULAR. 





HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut st., Philadelphia, 


t Our New and Revised Catalogue of Practical and Scien 
cific Books, 88 pages, &vo.. and our other Catalogues and Cir 
culars, the whole covering every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 





American Standard Gauge & Tool Works, 


WILMINGTON, DEL. 
Makers of Implements for 






Flat Bar Gauge. 
JAS. A. TAYLOR & CO. 


A NEW CRANK SHAPER. 


NOVEL, YET SIMPLE. 


Length of stroke 
changed INSTANTANE. 
mS OUSLY while IN MOTION, 


= Z Get Photos & Prices. 
NOTHING LIKE IT. 
=Fox Machine Co, 


Crescent Gauge. 


Send for New Pamphlet. 


be 





% - A - Leal 
m 325 NOR, FRONT ST. 
@e Grand Rapids, Mich 
..' o Chicago Office, Machin 
<= ery Hail Annex, Section 
13, Colamn J 4%, World's 
Columbian Exposition 
13> Finsbury Pavement, 








London, England 


\ 


t 
t 
t 


$40,000 


Vill buy stock, fixtures and good-will of well-known ma 
chine works at Philadelphia These works have been 
wenty-four years established, are well equipped witb the 
est of tools and appliances, and enjoy a handsome trade 


broughout the United States among printers, book-binders 


ind kindred trades. 


loa youn,’ man having the requisite mechanical abili 
ties and capital, this is an opportunity seldom offere i 
Present proprietor can give the highest references in nearly 


prominent city in the Union. 


Address Box 104, AMERICAN MACHINIST. 











WORTHINCTON 


PUMPING ENGINE 


FOR 
WATER WORKS. 
SIMPLE, COMPOUND, OR 


TRIPLE EXPANSION, 
HORIZONTAL OR VERTICAL 


HIGHEST DUTY GUARANTEED. 


COMPLETE DESCRIPTIVE PAM- 
PHLETS ON APPLICATION, 


HENRY R. WORTHINGTON, 


NEW YORK, 


BOSTON, PHILADELPHIA, 
ST. LOUIS, 


CHICAGO, 
DENVER. 
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Established in 1874. 


CLEVELAND TWIST DRILL CO 


Corner Lake & Kirtland Sts., Cleveland, 0. 
100 & 102 Reade Street, New York. 
» 85 Queen Victoria St., London, Eng. 





Shriver’s New York Traveling Cranes 


FOR HAND OR 
ELECTRIC POWER. 












333 na 56th St, 


NEW YORK. 


a : 
x Shier & Co. LE 


MANUFACTURERS OF 


TRAVELING CRANES of 1%, 2, 3,5 
capacity, to be operated by Hand, or w holly « 
by Electricity. 


5 and 10 Tons 
rin part 





PATENT UNIVERSAL 


OCREW-CUTTING 


CENTRE, 0) 8 oa 9 


avo TWIST DRILL GAGE 


J WYKE &CO E Bosron Mass 
MFR'S FINE MAGHINISTS TOOLS. 
SEND FOR LISTS 
CHAS CHURCHILL& CO.;LTD,AGTS. 
21 CRossST.Finspury, LONDON ENC, 








Machine and Boiler Tools, 


NEW AND SECOND-HAND. 


ENCINE og Tab fp ee 


Bin. x 6 ft., Cpd. Rest, Cross Feed, “Improved Style.” 
Bale Se Bone Sch st Hendey bo Fitchburg. 
. See pad 
a Ss "Dieta sport Tool Works. Good order 
x 6 "New Haven. Fair. ( ‘heap. 
18 x10“ Opd. Rest, Hendey. Al order. 
20 x 8“ Extra Heavy “ Rowland,” with Chuck. Al, 
2 * x16 “ Cpd. Rest, Extra Heavy. Latest Ai. 
244 ** x12 ** Cpd. Rest, Putnam. Alorder. 
32“ x16 “* Opd. Rest, Extra Heavy, Improved Style. 
54 “* x2z “* Extra Heavy, Triple Geared, Good order. 
PLANERS. 
20 in. x 4ft., New Haven. Al order. 
24° x 5 ** New Haven. Good order. 
24“ x 8 ** Freeland. Good Cheap 
30 x 8 * Powell. Latest heavy pattern. 
36 “* x10“ Old Style. Fair. Cheap. 
SHAPERS 


6 in. Stroke ¢ ‘rank, 22 tech Feed. Good. 

eee > Good, 

12 ° = rh rentice. Modern. Al. 

SS Friction, Hendey. Good. 

16 * = Crank, Gould & Eberhardt. Latest. 

26 * * Triple Geared. Improved Style. 
MISCELLANEOUS. 


Upright and Raz dial Drills, Boring and Turning Mills. 
Screw Machine, 2in. hole with Carriage, Auto. Feed and 


Tools. 
vl sid No. 1, Garvin Wire Feed. Al 
No. 5, 1% in. hole, Brown & Sharpe. Al. 
Vertic al Turret © kg. Mch. No. 2, Brown & Sharpe. 
BOILER-MAKERS’ TOOLS. 
Bending Rolls, 8 and '0 ft., ““New Style.” 
Punches, Shears and Riveting Machines. 


J. J. McCABE, 


E, P, BULLARD’s| '4 Dey St., 
NEW YORK. 


N.Y. Mach’y Warerooms. 





PUNCHING AND POWER PRESEN. 


it SIZES. LOW PRICES. 
Bench Straightening Press....... $40.00 
INO, 1 APDOr EIOSG: 6666 coeceenes 15.00 
No. 2 Arbor Press... cccccces. ce 25.00 
Bench Shear and Rod Cutter..... 20.00 
Bench Punch, 14 Cutter . 20.00 


Agencies Wonted. Send for Circular. 


THE SPRINGFIELD MACHINE TOOL CO., 


SPRINGFIELD, OHIO. 


CHAPLIN TRY od CENTRE SQUARE. 














CATALOGUE 
FREE. 
STANDARD TOOL CO., Athol, Mass., U. S.A. 
Manufacturers of MACHINISTS’ FINE TOOLS. 
we ARE ORRPERING 


BARCAINS 


United Electric 
Marion, N. J., 





from the Equipment of the 
Traction Cos Works, of 
comprising 
Engine Lathes, from 14” to 48 swing. 
Hand Lathes, from 10’ to 20’ swing. 
Planers, from 24'’x5’ to 42’/x12'. 
Shapers, from 15” to 20” stroke. 
Drill Presses, all sizes up to 24’ swing. 
Milling Machines, Plain and Universal. 
Brown & Sharpe Screw Machines. 
1 Large Newton Slotting Machine 
1 Large Pond Mach. Tool Co.’s Radial Drill Press. 
3 Gould & Eberhardt Automatic Gear Cutters, 
36’, 48”’, and 60” 
1 Be tts Macnine Co. large Horizontal Boring Mill. 

2 Large Bliss Power Presses 

1-10 H. P. Baxter Engine, with 15 H. 
complete, as good as new. 

Also, Tool Grinders, Die Sinkers, Tapping Ma- 
chines, Bolt Cutters, and large Pattern and Black- 
smith Shop Equipments. 

These tools are in good order and of the very best 
makes in thiscountry. They will be sold at remark 
ably low prices 

Call at our salesroom and inspect them, or write 
for complete descriptive circular and price list. 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STS., New YORK. 


FOR SALE. 


Second-hand 36-inch Bberharive Patent Automatic 
Gear Cutters, for cutting SPUR GEARS only, also 
for cutting Spur, Kevel and Worm Gears, All in Ai 
condition, beng rebuilt at our own Works. These were 
taken in exchange for our new type. Also No. 3 Baker 
Blower, good condition, only little used, and one second- 
hand 36-inch Full trainard Gear Cutter, good condition, 
and a bargain. Photos and full information write to 


P. Boiler, 








GOULD & EBERHARDT, Newark, N. J. 





For makin 


order 


BLAKE & JOHNSON, 


WATERBURY, CONN. 


S— Builders of WIRE FORMING MACHINES 


With F. B. Manville’s Patent Sliding Former, 


articles from the coil, of either round, half-r und, flat, or square wire, 
similar in shape to those shown in the cut herewith. 


Send samples of articles required, and mention quantity wanted, that we may 
quote -_ es for either machine or the goods, whichever may be desired. 


(°° Bicycle and Labor Saving Machinery a Specialty. 


Also similar articles made to 





A SPLENDID 18-INCH LEVER DRILL 


AT VERY LOW PRICE. 





THE GEO, BURNHAM CO., Worcester, Mass. 













E.W.BLISS CO., 


1 ADAMS ST., BROOKLYN, N. Y. 
Western Office, 14 N. CANAL ST., CHICAGO, ILL. 


PUNCHING AND DRAWING PRESSES, DROP HAMMERS, D'ES 
SHEARS AND SPECIAL MACHINERY 


Owners of THE STILES & PARKER PRESS CO., 


When in Chicago call at our Exhibit, Section 28, 
Machinery Hall Annex. 








1F YOU WANT ANYTHING IN THE LINE OF 


DROP PRESSES-DROP HAMMERS STAMPS 
OR AUTOMATIC DROP LIFTERS ° 


— —— —, 
LARGE ST LINE (N MARKET. 








FOR 
Substantial, Well Made, 
Low Price, Patented, 


20 Inch Drills, 


With latest improvements, oa 
Combination or Wheel Feed, ad ° 


"Sibley & Ware, 


SOUTH BEND, + _ INDIANA, 


SOFT GRAY IRON CASTINGS 


From 44 oz to 1000 Ibs. Small Castings a 
Specialty. Light machinery wanted to build. 








SOFT CASTINGS, 


Made from best grades of Pig Iron for 
Light Machinery, Electric Work, etc. 


THE BURR & HOUSTON C0., 


33 TO 39 FRANKLIN ST., 


BROOKLYN, N. Y. 








MACHINERY CASTINGS 


Fine soft machinery castings to order from pat- 
terns or drawings. Contracts taken for castings 
and machinery. Let us make you a price. 


L.E. HOYT & CO., 





WALTON, DEL. CO., N. Y. 


CUT 


WITH OUR 


NO. 3 FLEETWOOD SAW 
Fitted for FOOT orSITEAM POWER, 
A HANDY TOOL TO HAVE IN YOUR SHOP. 


Write for description and price to 


TRUMP BROS. MACHINE CO. 


MANUFACTURERS, 
WILMINCTON, DELAWARE. 


FOR SALE BY 
CHAS. CHURCHILL & CO., Limited, 


No. 21 Cross Street, Finsbury, London, England 





Endorsed by Practical Mechanics Everywhere. 


GRAHAM TWIST DRILL AND CHUCK GO., DETROIT, MICH. U. S. A. 


LE MANUFACTURERS O oF 


GRAHAM'S GROOVED | “SHANK TWIST DRILLS AND — 








Send for Catalogue. 








Sensitive Drills. 


Complete Machines 


from $ 16 up. 


SEND FOR CIRCULARS. 


vs. BARDAM és. 


98 John St., New York. 


Second Hand and New Machinery. 


F lane rs, 62in x22ft. 
42 in.xl6 ft. 








26 in.x7 It 
25 1n.x5 ft. 
24 in x5&6 ft. 
24 in.x4 ft, 


Planers, 


31 1n.xs ft. 

30 in.x7 ft. 96 
in. x 20 ft. Engine Lathe Triple Geared 
80 in. x18 ft. Engine Lathe Geared Face Pla 
521n.x35 ft. Engine Lathe Horizontal lid an “Machine, oneend., 
36 in. x16 ft Engine Lathe. 

$3 in.x27 ft. 

32in.xl2, 14, 16, 18 ft. Bed. 

28 in. x22 ft. Engine Lathe, cheap. 
26 in. x20 ft. 


New Engine Lathe. 


25 in.x12, 16, 20 and 24 ft. Bed. New do do 
21in.xl10, 12'ft. ed. do do do 
2in.x 5 6,8 & 12 ft. do 2d Hand = do do 
18in.x 6,7 &8 ft. do New& do do do 
l7in.x 8 ft. do do do do 
16 in.x6 & 8 ft. do: do do do do 
15 in.x 6 & 8 ft. do do do 


do do 
Car Axle Lathe, Bement. | Driving Wheel Lathe 88 in. 
15, 16, 18, 25in.Crank Shapers. | Wheei Quartering Mach., 
20, 24, 26 & 30 in. Geared Shapers. Double right and left hand, 
20, 22. 24, 28, 30 & 36 in. Drills, No. 0 Turret Lathe, 
Bolt Cutters. Am. Tool and Mach. Co, 
Rand 10 in. Stroke Slotters. 24 in. Swing, 8 ft, Bed. 
Lot of Lincoln Pattern Millers and No. 1 P. & W. Millers. 
2Spindle Drills. Garvin. 
No. 12 Turret Lathe J and L, 34 hole. 
1100 and 3000 lb. Bement Steam Hammer. 
100 lb. Steam H ammer. 
Radial Drill, 48 in. H. & J. 
Boiler Rolls, 8 ft. 3 in. yes Housings. 
Boiler Punch. Stow Flex Shaft. 
Hor. Flange Punch, No.1 H. & J. Engines, &c. 


GEO. PLACE MACHINE CO., 


SEND FOR 
} AUGUST LIST, 








G. 2 ehh 
Eve meen 
EUFFEL® ESSER cq >. 


NEW YORK | 
Branch: 265 State St., Chicago, _—|| 
Hi 


Manufacturers of 
Drawing Materials, 

Surveying Instru- 
5 ments, &c. 


Paragon Drawing Instruments, Extra and Best ‘Quality ; Sinan 
Drawing Instruments, Paragon, Duplex, Universal, Anvil Drawing 
Helios, Blue Process Papers, Scales, Triangles T-Squares &c., &€ 
Catalogue on application. At Columbian Exposition : Liberal Arts 


mm, Alum Dell Cut 


Sold at all Machinists’ 
Supply Stores. 


T. R. ALMOND, 


83 & 85 Washington St., 
BROOKLYN, N. Y. 


WORKS 


35 Hartford St., Boston, Mass. 
ook on Gears, 170 Illustrations, $1.00. Job Gear Outti 
fi all kinds. Spur, Bevel, Spiral Ratchet, Wartiak 
= tic, Index Plates, Noiseless Fiberoid Gears, etc. Very 
all or large, Send for Catalogue. 1100 sizes of Gears. 


PATENTS SOLICITED 


AND ALL RELATING BUSINESS CONDUCTED 
CORRESPONDENCE INVITED. 


EDWIN GUTHRIE, 


CORCORAN B’LD’G, WASHINGTON, D. C. 
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BOSTON 














120 BROADWAY, NEW YORK. 














Twist Drill, Tap, 
The HIG 


REPRESENTED BY 


EDW’D VORSTER. 


EICKEN & CO.’S CRUCIBLE TOOL STEEL 


HAGEN, WESTPHALIA, GERMA 
SPECIAL No. 8, makes a fine finish on the hardest Rolls ; moss ret Chisel Steel; High Grade 
Punch, Reamer. Wood and Milling Cutter Steel and Blank 
[EST QUALITY; Inducements to the Trade and large Users. 


+ IMPORTERS & EXPORTERS. ; 


lanks. 


MARET & CO., Agts, 


79-85 N. Moore St., New York. 





SEND FOR CATALOGUE. 


SESTER MACHINE SCREW co 









Wranufacturers of Set, Cap & 
Machine Screws, Studs, etc. 





| M: ACHINER 
PEWELor Reducing and Pointing Wire. 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information address the 
Manufacturer, 


§. W. GOODYEAR, Waterbury, Conn. 














WE LEAD, OTHERS TRY TO FOLLOW. 





write to 


If it is not true that we are building THE BEST BLOWER now on the 
market, why this haste on the part of others to discard methods of construction long 
considered by them as good enough, and why their efforts to imitate our new ideas ? 

When you require a positive blast and want something efficient and economical, 


THE CONNERSVILLE BLOWER CoO., 


CONNERSVILLHE, 


IND. 















SS or Ser) 
A. R. KING MEG. CO., 


ERIE, tith & (2th Sts., 
JERSEY CITY, N. J. 


MACHINERY AND TOOLS. 





ONTARIO IRON WORKS, 





CANANDAICUA, N. Y. 





Heavy Machine Castings. 





P.H.&F.M.ROOTS, 


Connersville, Indiana, 
MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC 





= a wes 
ROOTS’ NEW ACME HAND BLOWERS 
Slow speeded, Force-blast, Durable, 
Compact and Cheap. 
Reots’ Foundry Blowers, Gas Exhausters, etc. 
8. 8, TOWNSEND, Gen, Agt.) 163 & 165 WASHINGTON ST., 
COOKE & CO., Selling Agts. \ NEW YORK. 





In Writing, Please Mention Thig Paper. 
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COCHRANE 


§ EPARATO R New Patent oe Hoist, 


The Best Apparatus on the 


Market for 


OBTAINING Dry STEAM 


AND REM 'VING 


WATER, OIL, GREASE 
And Other Impurities from 


Exhaust Steam, 


30 DAYS TRIAL. 


Efficlency Guaranteed.. 
Send for Cireular and Price List. 


Harrison Safety Boiler Works, 
Germantown Junction, Phils., Pa. 


VOLNEY W. MASON & CO. 


MANUFACTURERS OF 





Patent Friction Pulleys, 
Friction Clutches for Connecting Shafting and Gearing. 
PROVIDENCE, R. I., U.S. A. 














THOS. H. DALLETT & 60, 


York St. & Sedgley Ave., 
Manufacturers of 


Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 


ELECTRIC MOTORS, <<° 


Machine Tools, Cranes, Elevators, Pumps, 
Presses and other machinery. 


ELECTRIC GENERATORS, tation “ce 


Complete Power Plants. 


Philadelphia, 


cially adapt 
for driving 











HAVE YOU SEEN IT? WHAT? 


THE MONARCH LATHE CHUCK! «4 


lhe greatest labor saving tool of its kind ever made. 
jaws ever invented, 
V hole in carrying nut, 


U.S.A. Send for illustrated catalogue. 


Has the quickest reversing 
Single piece of metal in body, which insures strength, Pat. 
pulls jaw close to face of chuck when i sg 3 work, 
Manufactured by THE ONEIDA MFG. CHUCK CO., Oneida, N. Y 


°9 








NORTON 


EMERY WHEEL CO, 


WORCESTER, MASS. 


Send for Illustrated Catalogue. 














Send for Circulars 
and References. 


HIGH SPEED POWER 


TRAVELING CRANES. 


Driven Either by Rope or Belt, or 
by Electric Motor. 
MANUFACTURED BY 


ALFRED BOX & CO., 


Front, Poplar and Canal Sts., 
PHILADELPHIA, PA 











THE LATEST AND THE BEST TWO JAW DRILL CHUCK. 


Strong, Accurate, Durable, Cheap. 
Made entirely of Steel, Body Solid, of but one 
riece of Metal 
Ask for Style B.—Holds from the smallest to 44 inch. 


THE E. HORTON & SON CO, Windsor Locks, Conn., U.S.A. 


. or, CHAS CHURCHILL & CO , Ltd , 21 Cross St., Finsbury, London, England. 
N. B.—See Exhibit at World’s Fair, Section 29, Column K, Machinery Hall. 


“CUSHMAN” CHUCKS 


We manufacture and — in stock a full line of Chucks for all purposes. 

Independent 4-Jaw Chucks from 4 to 26 inch Universal Chucks from 2 to 21 inch. in several styles 
Patent 4-Jaw Lathe Chucks from bt 26 inch Combination thucks trom 4 to 24 inch. 
Reversible Face-Plate Jaws for use on Lathes from) Drill Chucks, four styles. 
_ 30 to 72 ineh Centering thucks 
I'wo-Jaw Chucks, Round and Box Body, from 444 to Special Chucks for Cutting-Off Machines. <A full 

18 inch. line an some new improvements 

We also make a great variety of special Chucks for holding bicycle parts, valves, fittings and other 
special shaped pieces. A 44- page catalogue sent on applic prc 


THE CUSHMAN CHUCK CO. Hartford, Conn. 


LATHE AND DRILL CHUCKS. 


ry | Buyers should note quality first 
| " rai and then price. We have made im 
“Pree provements which greatly increase 

Lad 


WD the durability and accuracy of our 
tools Please Investigate 











































our claims, 
We carry a large varie ty in stock, 
and design chucks and chucking 
tools for special purposes. Have 
you read our late catalogue 
~ PEQ DRILL. SECTION INDPT 
i ee THE D. E. WHITON MACHINE CO., 5 Oak St., New London, Conn., U.S.A. 


OR SELIG, SONNENTHAL & Co., 85 QUEEN VICTORIA ST , LONDON, E. C., ENGLAND 


Jordan Elaner Chucks, SKINNER GHUGKS. 


Yee SEND FOR CIRCULAR. i soa and a 
- sal Chueks, Combination 
a aeimnalia ay Cc. Ww. JORDAN, Lathe Chucks with patent 
4 Wayne St., reversible jaws, Drill 
WORCESTER, MASS. 








Chucks. Planer Chucks 
and Face Plate Jaws. 


SKINNER CHUCK 00 


( NES SEND FOR CATALOGUE. New Britain, Conn, - 

Write The Pratt Chuck Co., Clay- 

“lle” ville, N. Y., U. S. A., for free illustrated 
CUPOLAS, LADLES, TRUCKS, catalogue of. 


Detroit Foundry Equipment Co., 
roa remececourr,cnicaco [euro |POSITIVE DRIVING DRILL CHUCKS, 
, ’ s made in eleven sizes and two styles, showing 
Somethin New in Mechanics | the only perfect system ever devised for 
g holding and driving drills. 
CEOMETRIC FOREIGN AGENCIES: 


Ph. Roux et Cie , 54 Boulevard du Temple, Paris, 

. my ° mn France; E. Sonne ‘nth: ul, Jr... Nueu Promenade No. 5, 

Boring and I Urninge I ool. Berlin, Germany; Selig. Sonnenthal & Co., 85 Queen 
Victoria St., London, E. C., England. 














An attachment to a drill press for boring and 
turning any geometrical figure, such as round, 
square, hexagon, octagon, triangle, diamond, star, 
oval, half-round, etc., in metals. wood or stone, 

For particulars and prices address. 


A. T. SHOEMAKER, 
115 Broadway, New York City. 
CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 


WORLD’S FAIR, SEND FOR CATALOGUE. 
Machinery Hall, Stimmrantrts a 


Section 26, Col- ALTA Yom ig 


umn O. 30. 


MARIS AND BEEKLEY, 












at.KEY-SEAT SETTING GAUGE 


PATENT UNIVERSAL SCREW-CUTTING CENTER 


g.wvice «co. TWIST DRILL GAUGE 


ine Machinists tools BosTON, MASS. Send for LIS 

































2343 & 2345 
Callowhill St., 











| PHILADELPHIA, PA. 











ATT COST!!! 


(CS"$125,000.00 worth of STANDARD MACHINE TOOLS. 
(= AT COST for the purpose of raising SPOT CASH. 


<x All F. O. B. our Chicago Store, 68 and 70S. Canal St. 


(=eThis offer good only for 30 DAYS FROM DATE. 
ro—«~~ Address either Cincinnati, New York, Chicago, or Pittsburgh. 


___The LODGE & DAVIS MACHINE TOOL CO. 


ight 
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Will preserve a roof for TEN to 
FIFTEEN YEARS- perhaps 
longer, without repainting. 

Unequaled for SMOKE STACKS, 
BOILER FRONTS, Etec. 


Send for circulars on Paints and Painting. 


JOS. DIXON CRUCIBLE CO., Jersey City, N. J. 








COILS and 
BENDS of 
IRON, 
BRASS, 
and 
COPPER PIPE 
of every 
description. 


The National Pipe Bending Co. 
&2 River St., New Haven, Conn. 









BSBVSVSEVesesesess 








nie te ced ge ee W. C. YOUNG MFG. CO., "xs" 
i a, usermanse, FOOtLathes, Engine Lathes, 


Makers, 
PHILADELPHI A, PA. 


SAMPLES FREE. 


SHEARS AND PUNCHES. 


“HYDRAULIC MACHINERY, 


PRESSES, PUMPS, PUNCHES, 















JACKS, VALVES, 
FITTINGS, PACKINGS, 
ACCUMULATORS, 


TheW.&S. Hydraulic Machinery Works, 


WATSON & STILLMAN, Propricevrors, 


Hydraulic Screw Punch, 994 206, 208 & 210 East 43d Street, 


NEW YORK, 










Huh 


} 





Hydraulic Cup Vackings, 
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A. F A i. K ENA U, 
{ith Street & Ridge Ave., Philadelphia, Pa. 


MANUFACTURER OF 
SUPERIOR 14 INCH LATHES, TOOL 


GRINDING MACHINERY, HY 
DRAULIC VALVES, ETC., 
Special Machinery designed and constructed. 











ENCINE LATHE. 


22 in. x8 ft., 10 ft., 12 ft., 14 ft. x16 ft, 
LATEST IMPROVED 


ENCINE LATHES. 
Patent Radial Drills a Specialty. 


ADDRESS 
DIETZ, SCHUMACHER & CO., 
Successors to DIETZ, GANG & CO., 


58 & 60 PENN he 
CINCINNATI, O., 


Bi. Teel 
CRANES 


AND 


TOULS. 


PAWLING & HARNISCHFEGER, 
BUILDERS, 
MILWAUKEE, Wis. 








INGERSOL MILLING MACHINE C0., 


Rockford, Ill. 

SLAB MILLING MACHINES 
up TO 36” SQUARE, WEIGHING 
22,000 Bs. 
22//x22’’x60” Slab Mill- 
ing Machine. 









Patent Mill- | 
ing Cutters of 
any Shape. 


UNIVERSAL am Ta 


oan 
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TURRET CHUCKING LATHE. 


The Turret on Saddle is an Adjustable Box Tool, 
and Long Spindle. 
Bed, Head, Stock and side Rails one and the same Casting. 





Especially designed for duplicating 


LODGE & SHIPLEY 


MACHINE TOOL CoO., 


Large 


Immense Power. 


work. Absolutely Rigid. 


THE 


CINCINNATI, OHIO, U. S. A. 





T OL HOLDER. Antara ING 2 ros. Toon Co, 
78 Edgewood Avenue, Chi- 
cago, Ill. 
Armstrong Tool Holder, 
For general lathe and plane rw ork. 
A practical substitute for forg 
ially adapted for the economical use 
ing steel. 


«1 tools. Espec- 
of self harden 








ind 





pet ‘TISt o with. 

Grinding is re 
duced toa mini- 
mum, 

The points can 
be ground to any 
desired shap or 
yclearance. 

Itis of a handy 
_ length, and the 
point always 
keeps at the 
same height 
It will work 
either right « 
left hand, an 
ean be used close 


are no side projections it 
into a corner, 
of the 
chip from wrought iron or steel, ne 
grinding being: ne sary. 


as there 


The rake 
curling 


cutter issuch that is takesa clean, 


top 


There is abs« shuts iy no slip to the cutter; it is sup 
ported directly unde the strain on cut, and will 
do as heavy work as ony forge “dl to of same size, 

One pound of tool steel used in this holder equals 
ten poun ds in the ore inary’ tool 

The holder is drop-forg dof 
dened. 

The set screw is tool ste ry with 6 mpered point, 

The cutters are made ceed self-hardening 
steel, and the points grou He t ape, 


steel and case-har 


Price list complete with wrench and three 
Price 
Com 
plete 


cutters: 


Size of 


. Holder. ( 
| 


Size of 
utter, 


By 
Mait | xtra 
Extra, ALOT 


No 


O |gx 34x 5 In. yo IN.square! $1 6515 ets, |leceach 
1 jax] x 6* ily * ™ e0g0 * i156 * 


2 80/35 ) 
Sn ND -_ 4) 
0 3.80/Exp’ss!40 ** 
5 Ixl5gx10 * lo a - 17h 1 xp'ss 50 
6 |1}x1gx12° ” 7 00 Exp’ss 75 


Discounts fre when ordered ir 


quantities 


m above prices 


JOHN BECKER MANUFACTURING CO., 


MANUFACTURERS OF 


VERTICAL 


MILLING MACHINES, 
TOOLS 


AND 


MACHINERY. 


BRASS 
FOUNDERS 


Water {, 





THE BECKER VERTICAL MILLER, 


ae pes am Fitchburg, Mass 











American Gas Furnace Co.., 


OIL GAS PLANTS 


AND 


GAS BLAST FURNACES. 


Send for Catalogue. Estimates made for any mechanical] 
operation requiring high, even and controllable 
temperature. 


No. SO NASSAU ST., 
NEW YORK. 


NO KEYS. NO KEY- when ne SLIPPING. STUART'S PATENT 
Compression Wedge Coupling. 


SENT ON TRIAL. 


Can be attached or removed in a few se 
injury to shaft or coupling. 


SIMPLEST and BEST in MARKET, 
Also the Cheapest. 
Send for discount and illustrated Price List of 20 sizes. 


R. J, STUAKT’S FOUNDRY AND MACHINE WORKS, 


IWYMAN & GORDO 





econds without 








WORCESTER, 
MASS. 


Dros 
Forgings 


ELECTRICON 


The Best Anti-Friction Metal in the World. 


FOR ALL 


MACHINE, RAILWAY AND MARINE BEARINGS. 


HIGH QUALITY. LOW PRICE. SEND FOR SAMPLE, 


UNION ELECTRIC COMPANY, 
Manufacturers and Sole Agents, 45 BROADWAY, N. Y. 


J BICKFORD DRILL AND TOOL CO. 


3 PIKE STREET, CINCINNATI, OHIO. 
BUILDERS OF 


UPRIGHT, RADIAL, HALF AND FULL 
UNIVERSAL RADIAL DRILLS. 


BORING AND TURNING MILLS. 




















All GENUINE | 
INGOTS & MANUFACTURES | 


EAR 
REG.TRADE MARKS. 


PHOSPHOR-BRONZE 


| INGOTS, CASTINGS, WIRE, SHEET &c. 
| THe PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 


-ORICINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND SOLE 


| Makers or ELEPHANT BRAND’ PHosPHor-Bronze. 


STEEL 
CASTINGS 


RACTICAL | 
DRAWING.” 


By J.G. A. MEYER. 


es 


L-hoaphe tbronye 








FROM 1 TO 40,000 POUNDS WEIGHT. 


Of Open Hearth, Chester or Bessemer Steel. 
True to Pattern. Sound. Solid. 


CEARING OF ALL KINDS, CRANK SHAFTS, 
KNUCKLES FOR CAR COUPLERS. 


Cross Heads, Rockers, Piston-Heads, ete., for Locomotives. 
Steel Castings of Every Description. 


CHESTER STEEL CASTINGS CO., 


Works, Chester, Pa. Office, 407 Library St., Philadelphia, Pa 


ODERN LOCOMOTIVE 
CONSTRUCTION.” 


ADDRESS : By J.G. A. MEYER, 
American Machinist, | . This valuable series of 106 articles 
aving been concluded, copies of the 
908 BROADWAY, | Amerie .jinemintes, containing 
NEW YORK. 





| Order now before our stock | §4 
of papers is exhausted. 


This valuable series of 93 articles 
having been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any aceress 
in the U.S., Canada or Mexico, SonGnan 

or single co pies, 5 cts. each, post pai 


in the U.S., Canada or Mexico, for $5.20 
or single co pi 8, 5 cts. each, post paid. 











PUNCHING «* SHEARING MACHINERY 
+ BOILER MAKERS ROLL’ 


WVew Doty MANuFAqURING ©: 




















JANESviLle 3: Wifen fin. | 
























































: 

















SEPTEMBER 28, 1893 


AMBERICAN 


MACHINIST 








17 








MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight- 


' New Bedford, 
Lip Increase Twist Drills. MASS. 





Solid and Shell Reamers, Beach’s Pate 
DRILL GRINDING MACHINES, MILLING 


at Self-Centering Chuck, Bit Stock Drills, 
CUTTERS AND SPECIAL TOOLS TO ORDER. 








ENGINE 5 ite 


HAND LATHES, FOOT LATHES AND 


MILLING MACHINES. 


Manning, Maxwell & Moore, 


Selling Agents, ti! Liberty St., New York, 


515 Fhenix Building, Chicago. 


2BY 24 FLAT TURRET 






























_ BOYNTON & oo” 


WENGES TEN, ) RES 


Deling Machines, 
Bolt Cutting Machines. 


CHAS. CHURCHILL & C0., Lt'd, 
21 Cross St,, Finsbury, London, 


C.H.BAUSH & SONS, 


HOLYOKE, MASS. 


Manufacturers of 


=~ POST, 


ng NPENDED 






















Address AMERICAN MACHINIST, 203 Broadway, N. Y 





© Pincin ets ache sie 


ee 


2 U 
aR 





NiVERSAL CUTTER, 
EAMER GRINDERS. ”, 
maa CTT avai alat-¥ | an Oe 


AND 
Pee MW Radial Drills 
= CATALOGUE j, 
for °92. ‘ hives the 
_ & t ¢ 
JONES & LAMSON MACHINE CO.,| ~- -* 
Springfield, Vt., U. 8S. A. the largest. 
Back Volumes of the a Bw 7 ] "| T a 
AMERICAN MACHINIST a ee env 3 , 
for 1880, 82, ’83, 84, ’85, °87, 88, °89, 90, '91 and ’92. Ei J ET re 
A FEW MAY STILL BE HAD. - ! LI 





MACHINISTS: SCALES, 


PATENT END GRADUATION. 
We Invite Compa:ison fo: Accurac ! with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE N.Y. 


\. BEVEL GEARS, 


Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAY, 


MACHINIST, 
Successor to 
BREHMER BROS., 
440 N, 12th St., Philadelphia, Pa, 




























D. SAUNDERS’ SONS, 


MANUFACTURERS OF 


PIPE.CUDTING AND THREADING MACHINES, 


Steam and Gasfitters’ Hand Tools, 
Tapping Machinery for Pipe Work, etc. 





The No. 4B Machine for Cutting and Threading 

Pipe Lin. to4in., by HAND or POWER. 
SEND FOR CATALOCUE TO 

21 Atherton St., YONKERS, N. Y. 








New Haven Manf’g Co., 


NEW HAVEN, CONN. 


IRON-WORKING MACHINERY. 











MAKE YOUR- 
SELF A 


charge of, or to superintend the manufacture of Machinery, 


MECHANICAL ENGINEER OR DRAUGHTSMAN; 


by devoting your idle hours to Home Study, by the method of 


or qual- 
ify to 
take 


THE CORRESPONDENCE SCHOOL OF MECHANICS, SCRANTON, PA. 


Diplomas Awarded, 


To begir 


send for Free Circular Giving full Particulars. 


The course embraces instruction in Arithmetic, Algebra, Geometry, Trigonometry, Elementary Mechanics. Hydromechanics, Pneumatics, Heat, Mechs anical Drawing, 
Steam and Steam Engines, S:rength of Materials. Applied Mechanics, Boilers Machine Design, Electricity, Ete. 
Moderate Charges. 


1, Students need only know how to read and write. 





GEO. D. WALCOTT & SON, 


Manufacturers of 


LATED 
SHAPERS, 


af Write us for Photo 
and Prices 


MARKING MACHINE, 


For rolling 
trade-marks 

on flat or round 
Iron or Ste. / surfaces. 
Used by 

Cutlery 

Pistol, 

Twist Drill, 

Wrench, and many 
other mfrs. 

200 in use. 

Read up. 

Catalogue “B"’ free. 


DWIGHT SLATE MACHINE CO., 


HARTFORD, CONN. 
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~~ BARKER'S IMPROVED 
CENTER GRINDING MACHINE. 


NO GAUGES. NO BELT. 


Every Machine Guaranteed. 
MANUFACTURED BY 


WM. BARKER & CO., Cincinnati, Ohio. 


SEND FOR CIRCULAR 








Pipe Cutting and Threading Machinery, 
FOR HAND OR POWER, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES. 


“CURTIS & CURTIS, 
66 CARDEN ST., BRIDCEPORT, CONN. 








THE PERKINS DRAW STROKE TRIMMER, 


An Indispensable T+ BS 
for all Bench Woo 
Latest ar 4 
Jesign. Infringers 
eC Trial, not 
orders, solicited, 


PERKINS & CO., 
Grand Rapids, Mich 
STOCKS, NEAVE A CO., 
Manchester E1 and 


CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 











BORING AND 


TURNING 
MILLS, 


= i 4,5, & 6 ft Swing 















’P. BLAISDELL & CO., 


Manufacturers of 


a Machinists’ Tools, 


WORCESTER, MASS. 


~ ANY COMPANY 


contempiating the expenditure of a large amount in the 
establishment of a manufacturing industry, requiring the 
use of a thoroughly equipped Machine shop, Boiler shop, 
Foundry and Smith shop plant, well located on competing 
trunk lines of railroads and in a good labor market, is in- 
vited to address, STIMSON, WILLIAMS & CO. 9 
Bryant Building, 55 Liberty St., New York. 











SMALL CRANKS 
AND 
ENCINE PARTS 
MADE. 


W. D. FORBES & CO., 


HOB 


N. 


OKEN, 
J. 


1300 HUDSON STREET. 


MILLING CUTTERS, 
FINE TOOLS, 

SPECIAL MACHINES, 
HARDENED ARBORS. 





a Ww . ive) Wa, 







= et 


7 16", 22”, 26’, 32” and 36”” 
Back Geared and Power Feed 


DRILL PRESSES 


@ ASPECIALTY. 
——— —— CORRESPONDENCE SOLICITED. 


HAMILTON 
1a TH 


N. E. Cor, Water & Market Sts, 


THE ERIE KEY-SEATING MACHINE. 


MANUFACTURED BY 


THE BURTON MACHINE Co,, 
S03 each They 






The cut represents 
our Stationary and 








ean be detached from stand and used as portable machine. 


IF YUU BUILD MACHINERY 


THE WOODRUFF SYSTEM 





4 Portable Key + Seat 
a ing Machine, which 
fully meets all th 
3 requirements of @ 
machine shop They are furnished 
= with one, two or three Arbor a 
o 5 desired, to cut any width of key- 
= J #12 inches wide, WILL SAVE YOU 
= 4 1 15-16 incl Ay bor works 
= ~ in all bor from 1 15-16 
3 ~ inches t inches diameter, rom to er cent 
wa — and t t 12 inches . 
long. r ry 
2 7-16 tne ches Arbor works {n all bores from 2 7-16 inches to On the Cost of your Keying. 
5 ~ hes ameter, and cuts seats 16 inches long ° 
7-16 inches Arbor works in all b« from 4 7-16 inches to SEND FOR CIRCULAR. 
uw inches diameter, and cuts seats 26 in« ches long 
With an atta chment for the purpx seats can be cut i ho THE WOODRUFF MFG co 
as small as 1 inch diameter, by one a age of the cutte s LF 
If the work is heavy and too need to be place d on ~ hine it 


HARTFORD, CONN. 






BARNES’ 


E> UPRIGHT DRILLS 


Complete line, ranging from 
our New Friction Disk Drill, 
for light work, to 42-inch Back 
Geared Self Feed Drill. 


Send for Catalogue and Prices. 


W. E.G JOHN BARNES 60, 


1995 Ruby St., Rockford, Ill. 
ENGLISH AGENTS, 


CHAS. CHURCHILL & CO., LTD., 
21 Cross St., FinssuRY. LONDON, E.C., ENG. 
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WM, SELLERS & CO, incorporated, ! 


PHILADELPHIA, PA, 


MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 


Pulleys, Hangers, Couplings, Etc, 
= INJECTORS FORALL CLASSES OF B0/LERS. ——=———— 








The LONG & ALLSTATTER CO. 


HAMILTON, OHIO, 


Multiple Punches and Gate Shears 


FOR ALL KINDS OF 


BOILER, TANK AND STRUCTURAL IRON WORK, 


ROLLING MILLS, LOCOMOTIVE SHOPS, CAR AND 
WAGON WORKS, PLOW SHOPS, &c., &c. 


— 
«a 
EDS 


Sa) : 


STRANGE, BUT TRUE! 
Ta Mew Process Raw Hive fauns 


ASTONISH THE 
MACHINERY WORLD. 


They Outwear 
any Metal. 
They require No 
Lubricant. 


They are Noiseless 
and Clean, 





NEW PROCESS RAW HIDE CO.., | />-otva, 


PATENTEES AND SOLE MANUFACTURERS, 


SYRACUSE, N.Y.,U.S.A. 





Ripe. |ST'D — oe al 





MULTIPLE PUNCH. 


World’s Fair Exhibit, Chicago, Ill., Machinery Hall Annex, 
Section 28, Column L, 48 and 49 








It measures by thousandths from 244 to13inches. Write 
for circular, 
J.T. SLOCOMB & CO., Providence, R.I. 





The DETRICK & HARVEY 
MACHINE 60., 


Baltimore,Md. ™ 





WHEN YOU VISIT THE WORLD’S 
FAIR EXAMINE THE MERITS OF 





mae The Open Site 
ee Tron Planersy| s. 





CTE i MACHINES. 


THE LATEST AND BEST. 


WITH OR WITHOUT 


AUTOMATIC ACCELERATED SPEED 
DEVICE 
HURLBUT-ROGERS MACHINE CO,, 


SOUTH SUDBURY, MASS. 





C neciy Nicholson’s Compression Shaft 


COUPLINGS, AND CET SOMETHING] ge 


THAT WILL CIVE YOU SATISFACTION. 





No Keys or Keyseats—Satisfaction Guaranteed, 


W. H. NICHOLSON & CO., Wilkes Barre, a. 





THE HILLES & JONES CO., WILMINGTON, DEL. 


MACHINE TOOLS, ' For oi 


For Boiler Makers, Bridge Builders, Ship Builders, Rail. 
road Shops, Locomotive and Car Builders, etc. 


Improved Boiler Plate Planer 













ra Eight Sizes, 
8’x20' lengt} 
of cut. 











w— See our Ex 
= hibit at 
ae World’s Fair 


THE Sama STM PUMPS: AND PUMPING ENGINES 
“a? BEST MADE aitiat 


SITU ATIONS. 
Manufactured by 


a PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N. Y. 


(77 LIBERTY STREET, NEW YORK. 
BRANCH OFFICES?) 5) GLiVvik STREET, BOSTON. 


00 YOU WANT TO GET ACQUAINTED 


with the pest Lifting Locomotive Injector made? 











If so, send for 


Catalogue of RUE’S “LITTLE GIANT.” 


It contains also much useful information on the 
“ gubject of Injectors in general, such, as we think, 
will be of interest to every Engineer or tireman, 
as well as to Mechanics and Engineers generally. 


RUE MFG. CO., 118 North 9th St., Phila., Pa. 














~ ENGINE CASTINGS - 


lg to 2 H.P. Upright, Horizontal and Marine. Illus 
trated Booklet free on receipt of stamp. Gas Engine 
and Dynamo Castings. Small Boilers. 
work for inventors. 


A. LL. WEED & CO., 
106 LIBERTY STREET, NEW YORK. 


ROBERT POOLE & SON CO. 


ENGINEERS & MACHINISTS. 
TRANSMISSION MACHINERY 
MACHINE MOULDED GEARING 


SPECIAL FACILITIES FOR THE 


HEAVIEST CLASS OF WORK 


BALTIMORE, MD. 


THE VERNON GOUNTING REGISTER. 


Positive Motion, Steel 
Gearing, Brass Wheels. 

Absolutely Accurate 
at High Speed. 

For Counting Str. kes 
of Engines, Pumps, 
Speed of She afting and 
Automatic Machines, 
Registering Fares in 
Turnstiles, etc., ete. 


THE DAVIDS MACHINE WORKS, 
MANUFACTURERS AND SOLE AGENTS. 
OFFICES: 129 WORTH ST., NEW YORK. 


Experimenta! 


























The above Cut shows {2 Threade Poe . to 20 per ry cut in 
They were ALL cut in this Lathe WITHOUT changing gears. 
The Lathe was NOT STOPPED during the whole operation. 


The Carriage being reversed in the Apron the operator DID NOT touch the Counter 
Shaft Lever during the whole operation. 


The Lathe has 12 FEEDS from 30 to 100 
TWO changes of gear on screw and stud will give 


per inch without change of gears. 


24 ADDITIONAL Feeds and 


allow 24 DIFFERENT additional threads to be cut. 
WE CLAIM it 1s the MOST CONVENIENT Lathe in use. 


WE CLAIM that MORE WORK 


Lathe Made. 
This tells OUR 


-part of the story. 


can be 


it than on ANY OTHER 


done on 


We shall be pleased to hear from YOU. 


We cordially invite those who attend The World's Columbian Exposition at Chicago to inspect these Lathes, in our 


space, 


which will be found in Mac hinery Hall, 


Annex Section 28, Crane 


Columns Kk. L. 38. 


THE HENDEY MACHINE COMPANY, Torrington, Conn. 


CHAS. CHURCHILL & CO., Ltd., Agents, 21 Cross Street, Pibebest, London, England. 
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BUCKEYE ENGINE CO.’S EXHIBIT AT THE 


WORLD’S FAIR. 


20 and 3214 and two 36x 48 Triple E xpansion, mated Bm. FP. 
14 x 24 and 28 x 24 Cross Compound, 325 H. 
11 and 21x16 Tandem Compound, 185 H. P. 


1615 x 30, 180 H. P. 
18 x 21, 130 H. P. 
13 x 16, 130 H. P. 


A cordial invitation is extended to all persons interested in engineering to make 
our exhibit their headquarters while visiting the Fair. 





ALBANY STEAM ERAT co., ALBANY, N.Y. 


RETURN 


STEAM TRAPS, 
SPECIAL 


BOILER 
FEED PUMPS 


AND 


PUMP GOVERNORS. 







AUTOMATIC 


STEAM PUMPS 


AND GOVERNOR COMBINED 


FOR PUMPING 


HOT CONDENSED WATER, 


= Renewable Seat and Disc 


VALVES. 





“OTTO” GAS ENGINE WORKS. 


SCHLEICHER, SCHUMM & 6O., 


33d and Walnut Sts., PHILADELPHIA, 
New York Agency, 
18 Vesey St., N.Y. 


Branch Office, 
246 Lake St., CHICAGO. 





Over 35,000 Engines in Use 


Guaranteed to consume 25 to 75 per cent. less Gas 
than any other Gas Engine doing the same work. 





WEBER GAS & GASOLINE ENGINE. 

Simplest and most economical 
engines on earth, 

Fully Guaranteed. 

A boy starts it, requires only a 
few minutes’ attention a day. 
Guaranteed cost of running 1 
cent per hour per H. P. Write 
J oor catalogue. Address Drawer 


= WEBER GAS AN 
; GASOLINE ENGINE co. 
Kansas City, Mo. 








GASOLINE ENGINES. 


Stationary & Portable 


ALL SIZES. 
® Dwarfs in size and 
Giants in Strength. 







per HI. P.torun them, & 
y scarcely any attention. 


EVERY ENGINE GUARANTEED 


Write for particulars 
and testimonials. 


THE VANDUZEN GAS & 
GASOLINE ENGINE CO. 
CINCINNATI, 0. 








Simplest and Cheapest Gas Engine known. Speed can be changed 
while running. Send for Circular. 
BACKUS bed ATS R MOTOR CO., a wark, N.J. 
so Mfrs. VENTILATING FANS 








STEAM. 


CONOVER 
CONDENSERS. 


BELT AND STEAM DRIVEN. 


Compound Condensing Corliss Engine 
on Independent Condenser. 


HANDSOME CATALOGUE FREE. 
— THE CONOVER MFG. C0., 
~ 39 & 41 CORTLANDT STREET,N. Y. 








ularly the case 


and efficiency. 





. has not experience convinced you that a first-class a ticle at a reasonable 
price Jasts longer and is the cheaper in the long 
with brass goods, 
Whistles, Steam Cocks, Lubricators, Oil and Grease Cups, etc., 
the best, and is a guarantee of quality, workmanship 
You will never make a mistake in using ** Lume 
kenheimer’s” coods. 
For sale by Leading Dealers everywhere. 
mention AMERICAN MAacuinist. 


THE LUNKENHEIMER COMPANY, 


Successor to THE LUNKENHEIMER BRASS MFG. CO. 


This is partic- 
on Valves, 
signifies 


run? 


and ‘ Pre ke 


Send for catalogue and 


CINCINNATI, 0., U. S. A. 





oTHER 


a, TO 


N 
10%, 
E relay 


acuTe MA 
ERP’ Brioce hy 





EVANS FRICTION CONE CO. 


HANGING AND STANDING 
CONES, 


WADEIN ALLSIZEs, 

Thousands in use trans 
mitting from 1 to 50H. P. For 
information address, 


No 85 WATER STREET: 
BOSTON, MASS. 














. ii STEAM. 


ENGINE 
Simpson's Centrifugal 
Steam Separator. 


For Supplying Cle ean and Dry Steam 
to Engines, Dry Hous ete. 
Place Separator as close to engine 
as possible, the steam taking a spiral 
course bet wee en the threads causes 
the water to be thrown by centrifugal 
force against the outer walls, while the 
dry steam goes through the small holes 
to center of pipe. Steam can enter at 
A or B, as convenience may require 
also used in conveying steam long dis 
tances fo r Steam Hammers, Dry Houses, 
Wate r Gas Generators , and for all pur 

poses where Dry Steam is necessary. 


KEYSTONE ENGINE & MACHINE WORKS. 


Fifth and Brttonwond Streets, Philadelphia. 









UNSURPASSED 


ASA 


REAMER. 


Will work in 
any position. 


Weighs 42 Ibs. and 
drills from 3g to 
1% inches diam- 
eter. 










Runs with Steam 


—OR— 


Compressed Air. 


~ J.G. TIMOLAT, 


89 & 91S. Fifth Ave., 
NEW YORK. 












i WN 





a> 


; MANUFA 





Ce 


OF IMPROVED 


yAMTS 








CORLUSS; STEAM ENcINES SA 


VARIETy~ 
IN FULL Y. 
F 3 OWER 


orn [OMPLETE powens 
















(Tandem Compound.) 


FRICK COMPANY, 


WAYN triad 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Scnd for Illustrated Catalooue. 


ALSO BUILDERS OF 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery, 





WESTON 


HIGH PRESSURE BOILERS 4= 


AND 


COMPLETE POWER PLANTS © 


AUTOMATIC 
ILIGII SPE IebD 





>» ENGINES 


x) WESTON ENGINE CO., 


si te POST, N. Y. 


EPRESENTATIVES 
JULIAN SCHOLLA CO. 106 Min rty St., N.Y. 
 BCILE 6 OG ke ee eee 
* H.M.SCIPLE & CO., 3d & Arch Sts Phila, Pa. 








4 Tae CASE (uTomaTi HIGH SPEED ENGINE 


SIMPLICITY, COMPACTNESS. 
Automatic Lubrication, Perfect Regulation, 


The Latest Development in High Speed Engine Buiiding. 
BUILT IN SIZES FROM 2% to 25 H. P. 


Manufactured by THE J.T. CASE ENGINE CO., 


New Britain, Conn., WM. S. HINE, Gen’! Sales Mgr. 


PIERCE & MILLER ENGINEERING CO., 
York and Export, 42 Cort'andt Street, N. Y. 


Selling Agents for New 





PHILADELPHIA CORLISS ENGINES, 


Simple, Compound and Triple-Expansion, 


A 


Philadelphia Engineering Works, Ltd. 


East of Front, PHILADELPHIA, PA. 


Mifflin St., 


LL SIZES. 








AMES IRON WORKS, OswEGO, i 





& Cortlandt Street, New Y« hs Cte. 
outh Canal Street, Chi ago, lil, 

CARRS. et, Be Mass 
et, Ph iladel phia, Pa, 









CINCINNATI, OHIO. 


SHAFTING, HANGERS, PULLEYS. 


(Good proportions) 


SPECIAL STANDS FOR HEAVY SHAFTING. 


(Turned) (Strong, seif-oiling) 


CORLISS ENCINES, 
Belt Elevators, Saw Mills, Etc. 


COMPLETE POWER EQUIPMENT. 


*“T LANE & BODLEY | CO, 








HOW 


we 
solv 
by 
be | 


upo 


3c 


P. 


use 


TO 
all 
e the problem. 
of the 
ought, 
that I 


USE 


are after. Economical 


best shafting, 


hose make can be at all 


n. 


nd for a catalogue. 


; A. WOODWORKING MACHINERY. 
Machinery |: MACcH’Y FOR BRASS, IVORY, HORN. ETC. 


Catalogues. 1: SHAFTING, PULLEYS, HANGERS, 


POWER economically, 


pulleys, etc., 


times 


is wnat 


transmission helps 


Economical transmission, gained 


that can 


relied 


PRYIBIL, 498 to 510 West 41st Street, New York. 








LONERGAN’S SPECIALTIES 


Oil Cups for all Purposes. Sight Feed Lubricators, Pop 
Safety Valves, Check Valves, Water Relief Valves, etc. 
“Clipper ’’ Injectors, and other Steam Appliances. 


J. E. LONERGAN & GO., 211 Race St., Phila., Pa. 


CATALOGUE FREE ON APPLICATION. 
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BROWN & = MFG, COY 


PROVIDENCE, R. I. 


No. 3.—-A NEW 


Plain Milling Machine. 


34 in. x 7 in. x 19 3-4 in. 


(Previously advertise d Nos. 0 and 2 Plain and 
Nos. 2 and 3 Univers al) 


The table has an automatic longitud- 
inal feed of 34’, a transverse movement 
of 7’ and can be lowered 19} from 
center of spindle. Net weight 2,800 lbs. 


1693 CATALOGUE, PAGES 20 AND 21. 


ENGLAND— ae a es 280 Whitechapel Road, 

Grnwany— “a DIECHMANN, Ansbacherstr, 5 Berlin, W. 62 

Franck—FENWICK FRERES & CO.,, 21 Rue Martel, Paris 

France—F. G. KREUTZBERGER, 140 Rue de Neuilly 
Puteaux (Seine) 

CuicaGo, Itt.—F RED. A. RICH, 23 South Canal St., and 
World's Columbian Exposition, Machinery Hall 
Annex Section 13, Crane Columns J, 46 and 47 
Center Aisle 








MACHINE TOOLS. i 


[| | 
| CYLINDER BORING MACHINE | 


=: NILES TOOL WORKS oo. | 


HAMIL’TON, OHIO. 


\ 
a SEE OUR EXHIBIT, WORLD'S FAIR. ——@ 


To Those Interested In, or Using Valves : 


We have recently made improvements in the manufacture of JENKINS 
BROS,’ VALVES, having increased the number of bo ts, thickness of flanges, ete. 

We shall manufacture ONE GRADE OF VALVE ONLY, suitable for high 
or low pressure steam, The Jenkins Discs used in these valves are suitable for high 
or low pressure. We guarantee all valves stamped with Trade Mark. 


JENKINS BROS, 


Boston, Philade!phia, 


BEMENT, MILES & CO, PP"=gsien'a 








New York, Chicago. 








ini Pe: OF 


METAL-WORKING 
Machine Tools 


FOR RAILROAD SHOPS, LOCOMOTIVE AND 
CAR BUILDERS, MACHINE SHOPS, 
ROLLING MILLS, STEAM FORGES, 
SHIP YARDS, BOILER SHOPS, 
BRIDGE WORKS, ETC. 


New York Office, Equitable Building. 
GEORGE PLACE, Agent, 


SPUR- AND SPIRAL-GEARED 


(*““SELLERS’ MOTION ’’) 


ANE 


MADE BY 


The G. A. GRAY CoO., 


477-483 Sycamore Srt., CINCINNATI, O. 


THE GARVIN MACHINE CO. 


MANUFACTURERS OF AND DEALERS IN 


METAL WORKING MACHINERY 











20 SIZES. 

From 22’’x22"’ 
to 96x72” any 
jlength, | 






















# 
: _ Uv 
— » r 
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Sur o742 
yo r2z>pm 
za? . rp>ovud 
Orv 4-09 
ca] 538 r25- 
wor mOoe 
>W .” - 22> 
—-ZoW = 
Z5ur Poe 
Oax4 ‘ ra Ried 2IIo 
Zs0” GENERAL EASTERN AGENTS Fsz5 
con FOR THE CELEBRATED S = m 4 
= / oz. = 
az ’ BRADFORD MILL CO’S >< & 
a= _o 
a ENCINE LATHES. ° 


LAIGHT AND GANAL STS., NEW YORK, N. Y. 








THE PRATT & WHITNEY CO. 


Ss Hartford, Conn. U.S. As 


MANUFACTURE STANDARD SIZE 


cms (elnincal aad Caliger Gauges, 


Straight and Vaper Solid Hand Ee 
Reamers, Chucking and Shell & 
Reamers, Arbors and Steel Mandrels, 
Lecomotive Taper and Taper Pin Reamers, Combination Lathe ~ 
Chuck, Milling Cutters, — 
PRICE LIST AND DISCOUNT SHEET SENT UPON APPLICATION. 
Exhibit at the World’s Columbian Exposition, Machinery Hall, Crane Column J, 44-45 Middle Annex. 


BILLINGS’ BALL PENE 
MACHINIST'S HAMMER. 


DROP FORGED FROM BEST TOOL STEEL. 


SUPERIOR TO ALL OTHERS IN DESIGN, 
MATERIAL, TEMPER AND FINISH. 


™ BILLINGS &2 SPENCER CoO. 


HARTFORD, CONN. 


MACHINERY HALL—Section No, 29, Column No. K-51 


World's Combian Exposition, Chicago, 1893, tiscraicity'suiipise “Sactiia'na 4 Spe io. 2 


_ WARNER & SWASEY, | 


GLEVELAND, OHIO. 


MANUFACTURERS OF 


UNIVERSAL MONITORS. 


18) 
: IRON AND BRASS WORKING MACHINERY. 
| SEND FOR ILLUSTRATED CATALOGUE, 
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fe » (MANNING, MAXWELL & MOORE 
et es | | 111-113 LIBERTY ST., NEW YORK, 
eet i tas vat and TH and Dealers in all kinds of 
rh }axcmists” TOOLS AND SUPPLIES. 
F 7 A i “We carry the ‘largest line of Tools and Supplies in the City. 
g5e | ; 
Sam | 
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Manufacturer of ENG 


& from 17 ) 
r* and Prices furnishe 











The Celebrated 
F. E. REED 
16-inch Swing 


CEO. W. FIFIELD, 


Engine Lathe. 


** Tools can be seen in operation in 
Manning, Maxwell & Moore’s Machine 
= Shop, Annex Machinery Hall, World’s 
Columbian Exposition, Chicago, Il.” 








PRICES REDUCED 


i, W.h L DRL 


LARGE STOCK, 
QUICK DELIVERY. 


Write for Catalogue and Prices. 


W. P. DAVIS, 


Rochester, N. Y. 


WYMAN 3 GORDON, J.M. ALLEN, Presipen’. 


WORCESTER, MASS. WM. B. FRANKLIN, Vice-PREsIDENT. 
DROP FORGING F. B. ALLEN, Seconp Vicr-PRESIDENT 
. J.B Prerce, SECRETARY & TREASURER. 

THE ACME. MACHINERY co. 


gt baa nt Mg a 


ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLT CUTTERS. 

Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


riRsT PREMIUM CINCINNATI CENTENNIAL, = 
Ss EE 


OUR ADVERTISEMENT, 


PAGE 18. 


THE HENDEY MACHINE COMPANY, 


TORRINCTON, CONN. 






























PAT, DEC. 5, 1882, 
PAT. DEC. 4, 188% 
PAT. AUG, 25, 1885 
——_ 4 








Manufacturer 


APS & DIE 


i v.M.cARPENTER » eee ts 
PAWTUCKET.R.I.. UU 
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